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In the words of our 2020 interviewees

n U .
It doesn'tdo any g°°d to think about “When you step back, recent [oil] developments are a
what's going to happen to the economy, ..culmination of an unsustainable supply management
or for how |°ng the stock market is strategy that is coinciding with an enormous demand
ina to decli toh | Th shock, and the answer has to be low prices.”
gm.ng OICeCiNOIORROIOWHOWS ose — Gary Ross, CEO of Black Gold Investors and "
things are unknowable. What really Founder of PIRA Energy Group IT you focus on
matters is whether price is proportional (Issue 88, March 31) ;Chtei V'iet";]' [;:u
to fundamentals. It's all about value.”  “|; regards to both the transmission and severity might say T o
— Howard Marks, Co-Founder and Co-  of cases, this could be a very significantevent.”  assume a U-shaped
Chairman, Oaktree Capital Management - Dr. Michael Osterholm, Director of the Center recovery. But if
(Issue 87, March 24) for Infectious Disease Research and Policy, you rfa?t(;uss oynoug,r;jowth
“The key [j[o ESG investing] is .to clear out University of Minnesota probab Iy’ a0l euE
preconceptions and treat ESG like any other (Issue 86, February 28) forecast V-shaped.
investing question, which requires forming a . . . But whatever
clear investment thesis.” “The whole point of having a strong balance sheet is to growth we get will
— John Goldstein, GS Head be able to use debt aggressively when you're faced = come from a much
of Sustainable Finance Group with a full-on crisis. And this is one where | would have ~ 1ower level.

a 2 q . — Jan Hatzius,
no problem with policymakers taking the same actions s cnief Economist

In many parts of the world, the virus  tyjice over if it means we get out of this in one piece.” and Head of Global

still has a lot of room to run until we . .
e e s e — Kenneth Rogoff, Professor, Harvard University = Investment Research
(Issue 87, March 24)

(Issue 85, January 30)

immunity starts to slow virus spread." (Issue 90, May 28)
- Dr. Marc Lipsitch, Professor, Harvard . . o . .
T.H. Chan School of Public Health The se'nse is that this infection will probably spread
(Issue 92, August 13) “You don’t want to wait for that worIQWIdg... stringent c9ntro| measures... won‘t stop
" ! ! an epidemic, but they will slow it down and ultimately
One of the lessons we  exponential growth to show up in the numbers reduce the total number of cases.”
learned from the before reimposing some restrictions.” - Dr. Barry Bloom, Professor, Harvard T.H. Chan
financial crisis is — Dr. Zeke Emanuel, Vice Provost of Global School of Public Health

that you can see Initiatives, University of Pennsylvania (Issue 86, February 28)
extraordinary action (Issue 89, April 28)

at the peak moments “[Under President Biden] higher taxes will be
ﬁf C;r'f's’ but e\t"_arl'l ) critical to pay for the more permanent measures
hen roangs are St I8 i i e e ke required to make our economy, cities, and people

quite_ bad, peop_le cal growth that matters for the Dollar's ilient to ad hocks... But | don't
tire of taking value, it's how global growth more resilient 1o aaverse shocks... bu on

aCttion a and not want compares to US growth.” believe these narrowly targeted taxes will hurt the
_O Jagoﬁnﬁﬂggzr}’ - Barry Eichengreen, Professor, economy, especially when we net out the benefits
Professor, Harvard University of California, Berkeley from what they're paying for.”
School of Government (Issue 94, October 29) - Jared Bernstein, economic adviser to
(Issue 87, March 24) President-elect Joe Biden
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“Without a doubt, the most pressing [foreign policy (1ssue 93, October 1)
“If we end up choosing policies that are

cha!lenge 0\.Ier th-e next four years] will be the US- expensive, we’re going to run out of enthusiasm
China relationship, and more broadly, the future before we’ve made substantial progress against
orientation of global technology and data.” climate change.. carbon pricing is our best bet

- lan Bremmer, President and Founder, Eurasia Grou to achieve carbon reductions on the cheap.”
0 0 P _ vichael Greenstone, Director of the Energy
(Issue 93, October 1)

Policy Institute at the University of Chicago

L - (Issue 85, January 30)
“In some ways, the rise in the incidence of non-work

represents the most fundamental change in the outcomes for ~ History shows that President Putin doesn’t respond
men, and Black men in particular, in this country in many to sanctions. Sanctions just strengthen the
decades. And it suggests that just focusing on “earnings” relationship between China and Russia that has been

(P, [PriEE S e e gy e s peilie 6l e developing in common cause against what they see
happening in the population overall.” US unilaterali "
— Kerwin K. Charles, Dean and Professor, as gnrateralsms

Yale School of Management - Daniel Yergin, Vice Chairman of IHS Markit
(Issue 91, July 16) (Issue 88, March 31)
“When we initiated our COVID-19 vaccine development program in
“By all logic, the Dollar’s dominance in the global monetary late January 2020, we ambitiously set a target of 12 to 18 months
system should be declining... But the reality is that the Dollar’s for the availability of a vaccine at scale. Six months into the

position remains as dominant as ever.” development effort, we're still on target for the first half of 2021.”
’ - Dr. Richard Hatchett, CEO,

— Eswar Prasad, Professor, Cornell University Coalition for Epidemic Preparedness Innovations
(Issue 94, October 29) (Issue 92, August 13)

Note: All quotes came from interviews that appeared in GS Top of Mind reports in 2020.
Source: Goldman Sachs Global Investment Research.
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Revisiting 2020 themes, crossword-style

il

Across:

3. The Fed cut interest rates by 150bp in 2020, which compares to
average easing of ____hundred bp during post-war recessions (Issue 87).
4. Testing, ____, and vaccines are all critical parts of the medical
response to the coronavirus (Issue 89).

7. The WHO uses this term for a major infectious disease that

spreads within communities on multiple continents (Issue 86).

10. There are currently 18 vaccines globally in this phase of large-

scale efficacy tests and 7 have been approved for limited use (Issue 92).
12. Eswar Prasad, Professor at Cornell University, argues that the ____
of the RMB was likely never an end goal for Chinese policymakers in
itself, and certainly isn’t one today (Issue 94).

14. Barry Eichengreen, Professor at the University of California,
Berkeley, believes that the Dollar’s global status has been modestly
__ forthe US (Issue 94).

15. Alec Phillips, GS Chief Political Economist, argued that a

Biden administration with a divided Congress—the most likely

election outcome at this point—would likely result in only changes
to fiscal policy (Issue 93).
17. Jan Hatzius thinks it's hard to see how larger would lead

to weaker growth; if anything the causation runs in the other direction,
in his view, especially in the near term (Issue 90).

18. According to Dr. Mark McClellan, former FDA commissioner

and Director of the Duke-Margolis Center for Health Policy, this type
of testing is critical not only for measuring the extent of virus exposure
in different communities, but also to better understand whether

past infection provides sustained immunity (Issue 89).

19. Howard Marks, Co-Founder and Co-Chairman of Oaktree

Capital Management, said it's best to buy when people are (Issue 87).

24. Daniel Yergin, Vice Chairman of IHS Markit, argues that while ___is
still important as a framework for oil producers, the future of the oil
market will be determined by Saudi Arabia, Russia and the US (Issue 88).
26. Jared Bernstein, economic adviser to President-elect Joe Biden,
notes that increasing the federal government's share of ____ spending
was one of the most effective economic relief policies with the

biggest multiplier in his experience (Issue 93).

27. Both Gary Ross and Daniel Yergin argue that Saudi Arabia and ____
would be reasonably well-prepared to weather a sustained period of low
oil prices (Issue 88).

28. According to Dr. Michael Osterholm, Director of the Center

for Infectious Disease Research and Policy at the University of
Minnesota, the US was heading into a “perfect storm” as COVID-19
took hold owing to a lack of domestic supply of critical care drugs and

. (Issue 86).
Down:
1. According to Sylvia Yeh, co-head of Goldman Sachs Asset
Management's Municipal Fixed Income business, are unlikely to

default irrespective of their circumstances given that they have broad
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powers of taxation, can cut their budgets, and continue to have access
to capital markets (Issue 90).

2. A large number of coronavirus cases are mild or ____, making it more
difficult to contain the spread (Issue 86).

3 Timothy Knowles and Shayne Evans, Co-Founders and Managing
Partners of The Academy Group, believe that both increased ____and a
better allocation of ____is a large part of the solution to improving school
quality (Issue 91).

5. The value of the Dollar is typically ____ correlated with the health of the
global economy, reflecting the currency’s unique international role (Issue 94).
6. Dr. Barry Bloom, Professor at the Harvard School of Public Health, says
that current estimates suggest 60-70% of the population will likely need
to have protective antibodies to achieve ____ immunity (Issue 89).

8. These type of bonds were first issued in 2007, and issuance has grown
over 18x from 2013-2018 (Issue 85).

9. While Kenneth Rogoff, former IMF Chief Economist and Professor at
Harvard University, believes a large run-up in deficits and debt makes
sense today given the size of the coronavirus shock, he cautions that
they're nota free ____ (Issue 90).

11. Many climate change experts argue that it's hard to see a path to a
green future that doesn’t run through more efficient ____ (Issue 85).

13. Kerwin K. Charles, Dean and Professor at the Yale School of
Management, believes that the rise in the incidence of ____ represents
the most fundamental change in the economic outcomes of men, and
Black men in particular, in this country in many decades (Issue 91).

16. A comprehensive study has shown that one key reason for the
persistence of the Black earnings and income gap is that upward income
__islower and downward ____is higher for Black men than for white
men (Issue 91).

20. Michael Greenstone, Professor at the University of Chicago, believes

that the ____ cost of carbon is the most important number you've never
heard of (Issue 85).

21. GS economists have found that ____ mandates can raise the rate of
actual ____ usage by 25pp on average (Issue 92).

22. Dr. Richard Hatchett, CEO of the Coalition for Epidemic Preparedness
Innovations (CEPI), argues that we still don't know whether there will be
sufficient vaccine ____to achieve global herd immunity next year (Issue 92).
23. lan Bremmer, President and Founder of Eurasia Group, believes that
US policy towards China would likely look fairly similar under a Biden
administration as under President Trump, witha ____ approach on issues
including technology and trade (Issue 93).

24. Jeff Currie, GS Global Head of Commodities Research, explains that
negative ____ prices can occur if abundant supplies overwhelm storage
and pipeline capacity (Issue 88).

25. The roughly $2tn Act provided small business loans, relief to
affected industries, individual stimulus checks, expanded unemployment
insurance, and state fiscal aid, among other provisions (Issue 87).

Puzzle made at http: www.puzzle-maker.com. Solutions on pg. 28.
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As we head into year-end, we continue our tradition of taking
stock of our Top of Mind themes, updating/revisiting our
favorite graphics, and highlighting what to look for next year.

In a word, 2020 was unpredictable. A once-in-a-century
pandemic took the world by storm. The global economy
experienced what's likely the deepest and fastest recession
since at least WWII. And yet many equity markets are set to
end the year near record highs.

Indeed, the spread of 2020’s Black Swan: Coronavirus, which
at last count has sadly infected at least 74 million people and
caused more than 1.6 million deaths worldwide, dominated
growth, markets, and, of course, our daily lives, throughout the
year. The lockdowns in China in Q1, followed by Europe, the
US and much of the rest of the world in the spring, caused the
global economy to screech to a halt, pushing the world into a
uniguely sharp Recession—with global activity falling by an
estimated 20% from January to the trough in April.

Risky assets collapsed, with the S&P 500 falling by 20% in just
16 trading days (Feb 19 — Mar 12), marking the fastest bear
market in history. And commodity markets bore the brunt of
the hit; despite OPEC+ finally agreeing to a historic Qil
production cut in the face of plummeting demand and a
tremendous surplus of physical oil supplies with nowhere to
go, on April 20 the nearby WTI oil price contract closed at -
37.6/bbl—the first negative settle ever.

All of this ignited a massive policy response, with the Fed
swiftly cutting rates to the zero lower bound and other central
banks with room to cut also doing so. And the Fed, ECB and
other central banks expanded existing asset purchase
programs and, in some cases, initiated new ones. The Fed also
created a number of new facilities to backstop credit markets
and ensure market functioning, solidifying its position as the
liquidity provider of last resort. On the fiscal side, policymakers
implemented fiscal easing much larger than during the Global
Financial Crisis—on the order of around 7-8% of global GDP—
which pushed global public Debt levels to roughly 100% of
GDP this year—the highest level on record.

But almost as swiftly as economies shut down, they began to
Reopen, with the manufacturing and construction sectors—
where social distancing and other virus control measures are
easier to implement—Ieading the way. Although the reopening
process has been far from smooth, today the GS Effective
Lockdown Index implies that global GDP has made up about
75% of the sharp drop that occurred in the first part of the year,
and that pandemic-induced shutdowns are now inflicting a
roughly 8% drag (vs. 20% at the peak) on growth relative to
pre-pandemic levels. This has translated into eye-popping
double-digit sequential growth rates in many countries during
the second half of the year, with the US in particular expected
to realize average quarterly annualized growth of 19% in 2H20.

But a significant further recovery in growth—especially in
consumer-facing sectors—wiill likely require a successful rollout
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of a COVID-19 Vaccine that facilitates the development of herd
immunity. With the UK, Canada and the US recently approving
the Pfizer-BioNTech vaccine for emergency use—and
vaccinations of high-risk groups having already begun—
achieving this goal seems increasingly likely.

As for the growth implications of the other key event this
year—the US election—we believe that the election of Joe
Biden as the next US president, likely alongside a Republican-
controlled Senate (with the crucial Senate majority hinging on
the outcome of the January 5 Georgia runoff races), suggests
that Post-Election Policies will be moderately supportive of
growth, but not nearly as much as they likely would have been
with a Blue Wave election outcome.

All told, assuming large shares of the DM population are
vaccinated by mid-2021 and the EM population by the end of
2021, continued but fading fiscal stimulus in most major
economies (that will push debt-to-GDP levels even higher), and
still dovish monetary policy across the major central banks next
year (and beyond; we don’t expect first rate hikes by the Fed,
ECB and BOE until 2025), we expect above-consensus global
growth of 6.3% in 2021, with our growth expectations
exceeding consensus in all major economies except China.

This favorable growth backdrop leads us to believe that pro-
cyclical assets remain well-positioned heading into 2021, and
we expect higher equity and commodity prices, tighter credit
spreads, steeper rates curves and a weaker Dollar. But given
that the market has already moved in a pro-cyclical direction in
response to positive vaccine news, we see the largest potential
gains where we see the furthest room to run: commodities,
Emerging Market assets, and breakeven inflation. We also see
a further 6% decline in the broad trade-weighted Dollar index
over the next 12 months, with risks skewed toward an even
weaker Dollar.

The other places where we expect continued laser-focus by
governments, investors and corporates in 2021 and beyond?
Climate, as Biden begins to implement his climate agenda, the
EU Green Taxonomy moves forward, and investment vehicles
like green bonds and carbon ETFs (as well as ESG investing
products more broadly) continue to proliferate. And Racial
Economic Equality, given the growing realization by all
members of society that achieving such equality is not only a
moral imperative, but also essential for the health and vibrancy
of our economy and our world more generally.

We thank you for your readership during this very trying year,
and wish you a healthy, happy, and prosperous 2021.

Allison Nathan, Editor

Email:  allison.nathan@gs.com
Tel: 212-357-7504
Goldman Sachs and Co. LLC



https://publishing.gs.com/content/products/3e0fb7cc-cabc-11e1-816d-00215acf383a.html
https://publishing.gs.com/content/research/en/reports/2020/02/28/84968cbc-e84a-4444-9258-c9c9238dbad5.pdf
https://publishing.gs.com/content/research/en/reports/2020/03/24/6799d2cc-8227-414c-92e6-6e9ad730f9ae.html
https://publishing.gs.com/content/research/en/reports/2020/04/01/604c0c49-5a54-4d93-8323-cbec5ee3153e.html
https://publishing.gs.com/content/research/en/reports/2020/05/28/6160d150-5f6c-4250-96b8-9249a94c0d87.pdf
https://publishing.gs.com/content/research/en/reports/2020/04/28/ea0c9c68-adba-453b-b17d-963548a2fbb8.pdf
https://publishing.gs.com/content/research/en/reports/2020/08/13/40ddcfcb-0584-4602-83ed-4f1625b9992e.pdf
https://publishing.gs.com/content/research/en/reports/2020/10/01/bd1b1d93-4759-4be1-97fc-b9fe4aa8eef2.pdf
https://publishing.gs.com/content/research/en/reports/2020/11/18/269cf150-0d04-44cf-b048-d668cc0e1ece.html
https://publishing.gs.com/content/research/en/reports/2020/11/17/6aff16d4-ccb6-4b19-b1e9-2fea649e3054.html
https://publishing.gs.com/content/research/en/reports/2020/10/30/b65b02be-c3bf-4827-8d53-6a0367d927c1.pdf
https://publishing.gs.com/content/research/en/reports/2020/01/30/7e49fd49-5c03-4d89-b64f-4001e1b5b64f.pdf
https://publishing.gs.com/content/research/en/reports/2020/07/16/3d4ae50c-c299-407b-98a1-35a01d518bc1.pdf
https://publishing.gs.com/content/research/en/reports/2020/07/16/3d4ae50c-c299-407b-98a1-35a01d518bc1.pdf
mailto:allison.nathan@gs.com

Top of Mind Special Issue

Investing in Climate Change

F Addressing climate change is not only compatible with growth and
prosperity—it is essential to it. There is no high carbon path to future

prosperity.”

— Nathaniel Keohane, Senior Vice President, Environmental Defense Fund
Published: January 30, 2020

Where we stand now:

e Concentrations of atmospheric greenhouse gas are likely to rise again, despite the pandemic-year downturn. CO;
emissions will fall by an estimated 4-7% in 2020 due to COVID-19 , but remain high. The world is headed for its warmest five
years on record (2015-20); October 2020 average global land and ocean temperature was the 4" highest for October since 1880.

e The world continues to go green. As part of the European Green Deal, the EU Parliament voted in favor of a proposal to
reduce greenhouse gas emissions by 50-55% by 2030, a significant step up from the previous 40% target. And the EU has
adopted the Green Taxonomy Regulation, which we see as the most developed global system for classifying the sustainability
of economic activities. China has taken a net-zero emissions pledge to achieve carbon neutrality before 2060. And while the
US formally withdrew from the Paris Agreement, President-elect Biden has pledged to rejoin on his first day in office.

e Carbon pricing initiatives that are key to efficiently reducing atmospheric greenhouse gas continue to gain momentum.
64 carbon pricing initiatives have been implemented or are scheduled for implementation in 46 national jurisdictions worldwide,
mostly through cap-and-trade systems (as opposed to carbon taxes)—up by ~10% yoy. Together, these initiatives cover nearly
a quarter of the world's total greenhouse gas emissions. Carbon prices have also increased in many jurisdictions, with prices
nearly tripling in Switzerland and almost doubling in Portugal, but remain well below levels consistent with the Paris Agreement.

e The de-carbonization cost curve has flattened, improving the affordability of reaching net zero carbon emissions. \We
estimate that the annual cost of 50% de-carbonization has been reduced by ~20% yoy to $1tn pa in 2020, with two-thirds of
this cost deflation driven by improved manufacturing efficiency through global scale and one-third by lower cost of capital. The
higher part of the cost curve (towards 70% de-carbonization) has seen the greatest improvement yoy, mainly due to renewed
policy support for clean hydrogen, resulting in a roughly 30% global annual cost reduction to $2tn. And the proportion of
greenhouse gas emissions that are non-abatable has declined to 15% as more technologies have reached commercial scale.

¢ Investors continue to shift capital away from hydrocarbon investments. As a result, we've seen a significant divergence
in the cost of capital of oil & gas (with hurdle rates of 10-20%) and renewable projects (3-5% hurdle rates for the regulated
investments in Europe). We estimate that this divergence implies a carbon price of $40-80/ton, well above most carbon pricing
schemes, and has structurally constrained the oil & gas industry’s ability to invest. This has taken a toll on oil resource life,
which we estimate has fallen from 50 years in 2014 to 30 years in 2020 among Top Projects.

¢ Meanwhile, interest in ESG/green investing continues to grow. There are now 3000+ signatories to the Principles of
Responsible Investment, representing over $103tn in AUM, an increase of 20% yoy. Signatories are required to incorporate
ESG considerations into at least 50% of their AUM by year-end 2020, suggesting that at least $50tn should be “ESG aware”
by the end of this year. ESG fund flows have remained consistently positive, with ESG equity fund inflows of $210bn vs.
$461bn of outflows from non-ESG equity funds ytd. And investment vehicles like green bonds, carbon ETFs, etc. have
continued to proliferate. Largely in response to investor interest in ESG/green investing, the number of companies in the
Global S&P 1,200 mentioning Sustainability Accounting Standards (SASB) and Task Force on Climate-Related Financial
Disclosures (TCFD) has risen to 268 and 515, respectively, as of June 2020—up by ~65% and ~25% yoy, respectively.

What to look for in 2020 (and beyond):

e Continued focus on climate change by firms and governments. Ve believe that China’s net-zero pledge and President-
elect Biden's victory will ignite a fresh focus on carbon pricing, renewables and sectors in transition. China is expected to
launch the initial phase of its ETS roadmap sometime next year, Biden's plan for a “clean energy revolution” includes deep
investments in clean energy of $2tn over four years (but a divided Congress would likely hinder much of this, see pg. 23.)

e The 26* UN Climate Change conference, taking place in November 2021 in Glasgow. The conference will be the first one
that evaluates progress towards Paris Agreement goals, with some signatories expected to increase their national goals.

e The implementation of EU Green Taxonomy disclosure requirements in December 2021. These will apply to nearly all
financial products sold into and created within Europe with the intention of reorienting capital flows towards sustainable
outcomes. We believe this will have major implications for investor flows and the costs of capital for companies worldwide.

e Significant further developments in ESG investing. \WVe expect interest in ESG investing will continue to grow. On the
“G" side, this is especially likely as Biden takes office and the EU Green Taxonomy moves forward. \We also expect
investor scrutiny of corporate diversity & inclusion and executive pay to intensify as we approach 2021 AGM season.

e Substantial investment in renewable power. \\Ve estimate renewable power will become the largest area of energy
investment in 2021, surpassing upstream oil & gas for the first time in history. This will benefit commodity inputs like
copper, nickel, and lithium, as well as rare-earth elements.

e A continued transformation of Big Oils to Big Energy. As Big Oils continue to reimagine their business models
consistent with global ambitions to reduce carbon emissions, we believe companies are likely to divest from areas like oil
sands and mature fields in favor of areas including LNG, biofuels, and renewables.

Thanks to: GS ESG Strategy Research, GS SUSTAIN Research, and GS European Energy and Utilities Equity Research.
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https://research.gs.com/content/research/en/reports/2020/10/13/b6c26e3c-4556-41f9-81e3-c3b96bee5eb9.html
https://research.gs.com/content/research/en/reports/2020/10/13/b6c26e3c-4556-41f9-81e3-c3b96bee5eb9.html
https://research.gs.com/content/research/en/reports/2020/10/22/3d8eb8b1-6e1c-4217-bfa7-ba5c9b9b88fe.html
https://research.gs.com/content/research/en/reports/2020/05/20/d091ad0c-8b4d-4f85-8642-085016fca833.pdf
https://research.gs.com/content/research/en/reports/2020/07/28/72286409-37da-4b3e-aea2-d373515e7bac.html
https://www.climatebonds.net/system/tdf/reports/cbi_q3_2020_report_01c.pdf?file=1&type=node&id=54810&force=0
https://publishing.gs.com/content/research/en/reports/2020/11/12/3c9d4038-6fba-4c8f-949f-08c260a166d1.html
https://joebiden.com/climate-plan/
https://publishing.gs.com/content/research/en/reports/2020/06/15/a17d35cd-598a-45c1-a1fb-2e7de70cbfa9.html
https://publishing.gs.com/content/research/en/reports/2020/06/16/319cda35-ddcd-41cd-92b8-829c3555f321.html
https://publishing.gs.com/content/research/en/reports/2020/09/01/79fef534-265f-42ca-a446-4b232e1670a5.pdf
https://research.gs.com/content/research/en/reports/2019/02/04/d70c0338-539c-4c64-91bd-adad3b82f2ea.pdf
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Top of Mind Special Issue

2020's Black Swan: Coronavirus

[l see] no reason to think that this [virus] is just going to end with
the onset of warmth in the Northern Hemisphere. I'm afraid that this
could very well play out like a pandemic influenza over the months
ahead in both hemispheres at the same time.”

— Dr. Michael Osterholm, Professor, University of Minnesota
Published: February 28,2020

Where we stand now:

The coronavirus has infected over a reported 74mn people and led to more than 1.6mn deaths globally. Although the
total number of infections is likely understated given the significance of asymptomatic carriers and limited testing, especially at
the start of the pandemic, the number of fatalities likely provides a more accurate reflection of the virus’ human toll. The total
number of virus-related deaths has risen to more than 307K (933 per million pop.) in the US, giving it one of the highest per
capita fatality rates in the world. In Western Europe, total fatalities have now surpassed 350K (761 per mn). And in EM, the
severity of the outbreak has varied across regions, with more than 477K fatalities in LatAm (746 per mn), 236K in CEEMEA (367
per mn), and 256K in EM Asia (65 per mn).

After the initial outbreak in Wuhan, China, COVID-19 spread rapidly around the world throughout the spring and the
summer, and a new wave has hit many regions in recent months. Europe and the US have struggled with a second wave
post the summer that has seen far higher levels of new cases than earlier in the year. In Western Europe, daily new cases
surged to over 200K in November, after registering a previous high of around 35K in April. Cases across Europe flattened after
the reimposition of some government control measures, but are now growing again in Germany, the UK, and France. In the US,
daily new case growth has recently surged to over 200K, compared to a peak of around 70K in July, and daily new fatalities
recently spiked to more than 3K. Cases are also increasing in CEEMEA, LatAm, EM Asia (ex. India), and DM Asia.

The US’s ability to cope with the virus has improved, but is still showing some strain. A ramp-up in testing has enabled
greater tracking and adaptation; the US is now conducting roughly 1.9mn tests per day, compared to about 900K during the
height of its first wave that peaked in the summer. Improved hospital treatments have also likely contributed to faster recoveries
and lower fatality rates for the worst cases. But US hospital capacity is becoming increasingly stretched by the latest surge, and
19 states and Washington, D.C. now report ICU capacity as "constrained" or "severely constrained."

We've learned much more about virus transmission, including that it's most likely in close proximity and through respiratory
droplets or small particles generated when an infected individual coughs or sneezes. Evidence suggests most infections
originate from a small number of super spreaders, and virus spread typically occurs early on in the illness. Social distancing
significantly lowers infections, with the risk of transmission estimated to be 7x smaller when physical distance exceeds one
meter. And we've found that wearing face masks substantially reduces infection risk. We've also learned that the risk of fatality
increases exponentially with age. But we've found that the case fatality rate has likely declined over the course of the pandemic.

The pandemic pushed the global economy into what's likely the deepest but shortest recession since WWII, prompting a
massive fiscal and monetary response from policymakers worldwide (see pages 10-11).

Risky assets experienced a sudden collapse with the onset of the pandemic, but most rebounded sharply. The S&P 500
fell by 20% in just 16 trading days (Feb 19 — Mar 12), marking the fastest bear market in history. But the index recovered to its
pre-pandemic peak in five months and is now up 15% ytd. US IG and HY credit spreads widened to peaks of 373bp and 1100bp
(on March 23), respectively, before retracing substantially after the Fed's forceful intervention, and sit at 102bp and 379bp today.
Global oil prices plummeted to historic lows, with the nearby WTI futures contract closing in negative territory for the first time
ever (on April 20), but after a violent rebalancing have since partially recovered into the $45-55bbl range (see pages 12-13).

What to look for in 2021 (and beyond):

e Further worsening of the virus trajectory as Northern Hemisphere weather turns colder. \We expect a further rise in
case growth as the weather turns increasingly colder in the US and Europe. We find that temperature is associated with
disproportionately large increases in virus spread when dropping below 7°C (45°F).

e A V(accine)-shaped recovery. Despite recent virus resurgence, we believe widespread vaccination and continued policy
support will drive a strong recovery next year, and expect above-consensus global growth of 6.3% in 2021 (see pages 10-11).

e More upside for cyclical assets. Ve think the vaccine-led recovery in global growth will support risk assets in general, and
see the most runway for the recovery to be reflected in commodities, commodity-related assets in FX and equities, US
breakeven inflation, EM assets, and USD weakness (see page 20).

Thanks to: GS Global and US Economics Research, GS Equity and Credit Strategy Research, and GS Commodities Research.
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https://publishing.gs.com/content/research/en/reports/2020/11/27/c55a650e-f696-4036-afe4-7ec883f07818.html
https://covidtracking.com/data
https://www.covidexitstrategy.org/
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html
https://publishing.gs.com/content/research/en/reports/2020/08/10/ff78071f-0257-43bd-a5ac-2f319d9de8db.html
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31142-9/fulltext
https://publishing.gs.com/content/research/en/reports/2020/06/30/54370c43-d426-41ba-b1bf-860c1ec1283b.html
https://www.medrxiv.org/content/medrxiv/early/2020/07/30/2020.07.23.20160895.full.pdf
https://publishing.gs.com/content/research/en/reports/2020/10/23/a048c30b-e91e-4ae1-8c63-5a6660c6c6f8.html
https://www.federalreserve.gov/newsevents/pressreleases/monetary20200320b.htm
https://research.gs.com/content/research/en/reports/2020/04/20/b13fc495-81f2-46f4-956a-1014bcc2e210.html
https://research.gs.com/content/research/en/reports/2020/05/01/e0c0bc7b-ce0a-4df3-b3b2-9908d3591e61.html
https://research.gs.com/content/research/en/reports/2020/11/13/dce5810d-5499-454e-a1bc-2710bef9f160.html
https://publishing.gs.com/content/research/en/reports/2020/12/15/e17cf27c-e236-4f6f-bd44-2489eb431daf.html
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Roaring Into Recession

(€ There is little doubt that we are headed for a contraction that will
see at least some businesses shut and unemployment rise
substantially, at least temporarily; in the US, | think a 10%
unemployment rate, or even higher is perfectly plausible.”

- Jason Furman, Professor, Harvard Kennedy School of Government
Published: March 24, 2020

Where we stand now:

e The global economy experienced what's likely the deepest and shortest recession since at least WWII. \We expect the
global economy will contract by 3.7% in 2020, more than 4x as much as during the Global Financial Crisis (GFC). At the epicenter
of the outbreak, China experienced the earliest growth decline and the swiftest recovery. In Q1, China GDP declined by 35%
gog ann., the country's first quarter of negative growth in decades. For the US and Europe, the brunt of the impact came in Q2
after the imposition of widespread lockdown measures to contain virus spread. The US experienced a collapse in economic
activity in Q2 (-31.4% gog ann.) more than 3X that of the largest previous decline in modern US GDP statistics (1Q1958: -10%).
And in Europe, Q2 GDP fell by 39.5% goq ann., representing the largest area-wide decline since data became available in 1995.
But growth then rebounded sharply in China in Q2 and the US and Europe in Q3 as lockdown measures eased (see pages 14-
15.) We estimate the hit to global growth from lockdowns peaked at 20% in mid-April and has since fallen to 7.75%.

¢ Policymakers in advanced economies initiated likely the largest fiscal easing of the postwar period. Globally, we estimate
that policymakers have enacted fiscal easing of around 7-8% of global GDP in response to the coronacrisis. In the US, Congress
passed the CARES Act in late March, and we expect around $2.6tn (12.6% of GDP) in total discretionary easing in 2020. In the
EU, EMU-4 national governments have enacted discretionary easing of around 4% of GDP to date, and EU leaders agreed to a
historic EUR 750bn Recovery Fund in July. And in EM, fiscal easing has averaged more than 4% of GDP.

¢ Monetary policy also eased sharply, and provided liquidity backstops. The Federal Reserve cut the funds rate by 150bp to
the zero lower bound and initiated an open-ended asset purchase program that has grown its balance sheet by around $3tn to
roughly $7.2tn. The Fed also introduced a number of new facilities to backstop credit markets by providing companies with direct
access to credit and supporting liquidity in the corporate bond market. The ECB introduced a EUR $1.85tn Pandemic Asset
Purchase Programme (PEPP) and increased its Asset Purchase Programme (APP) by EUR 120bn, which have contributed to a
roughly EUR 2tn expansion of its balance sheet to about EUR 6.9tn. In EM, central banks delivered average easing of 250bp in
LatAm, 200bp in CEEMEA, and 100bp in Asia-ex China and Japan, and around 20 deployed asset purchases for the first time.

e The forceful policy response has limited labor market and business sector scarring. Although the virus-driven sudden stop
led to a historic surge in unemployment—with headline US unemployment rising by more than 10pp from 4.4% to 14.7%
between March and April—it has since declined to 6.7%. In Europe and Japan, governments have successfully used generous
wage subsidies and job retention programs to keep the rise in the headline unemployment rate limited. And even in countries
where unemployment has risen more sharply, like the US, the increase has primarily come in the form of temporary layoffs.
Despite concerns about a coming wave of bankruptcies (see page 16), the Fed's lending facilities and other central bank actions
largely succeeded in limiting a wave of avoidable insolvencies—with bankruptcies down on the year in the US and other major
economies—and the business sector has generally fared better than expected.

What to look for in 2021 (and beyond):

e Above-consensus growth across much of the world. After a period of weakness in the near-term as the world continues to
struggle with virus spread, we expect above-consensus global growth of 6.3% in 2021, driven by a vaccine-led recovery in
economic activity and continued strong policy support. Specifically, we expect above-consensus growth of 5.3% in the US and
5.5% in the Euro area in 2021 as widespread immunization leads to a strong reacceleration in activity. And we expect above-
consensus growth in most of the Emerging Markets next year, most notably India and Russia.

For the exclusive use of Goldman Sachs Clients

e China to march to its own drummer. In China, we forecast 2021 growth of 8.0%—making it the only major economy where
we don’t expect above-consensus growth—given our expectation for policy normalization and a focus on high-quality growth.

¢ Fading fiscal stimulus. Ve expect passage of another COVID relief package in the US possibly in the next few days, but the
US fiscal policy outlook more broadly depends critically on Senate control, which will be determined by the upcoming Senate
runoff elections in Georgia on January 5 (see pages 22-23). In Europe, we expect a sustained fiscal impulse, with EMU-4 deficits
of 6% in 2021. And in Asia, we expect fading fiscal stimulus over the course of the year.

e Dovish DM central banks for several years. \We expect the Fed, ECB, and BoE to wait until 2025 before hiking rates, with
the Fed likely maintaining asset purchases for much of the recovery period, and probably only aiming to taper purchases 1-1%
years ahead of liftoff. We think the ECB will fully execute the PEPP envelope by mid-2022, and expect net ECB QE purchases
to run until mid-2023 with a handover to the APP in 3Q22.

Thanks to: GS Global, US, European and Asian Economics Research.
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https://research.gs.com/content/research/en/reports/2020/04/17/b7a57091-433f-41ef-beb2-c9d8ed9b60ef.html
https://research.gs.com/content/research/en/reports/2020/08/27/42c8b311-4983-4c9c-b141-fe273d8fc6f6.html
https://research.gs.com/content/research/en/reports/2020/07/31/4d16bf21-a7b4-45d7-aef1-9cfad5ecc114.html
https://research.gs.com/content/research/en/reports/2020/11/10/3afcc8ac-c40c-4dc6-8122-7bdc2a3280d2.html
https://research.gs.com/content/research/en/reports/2020/10/09/5170c2af-df7d-4e63-b3a3-7340dea18a03.html
https://research.gs.com/content/research/en/reports/2020/07/21/22d7a236-ea0c-42a2-a9e9-d5c2a5385a05.html
https://publishing.gs.com/content/research/en/reports/2020/06/29/0164dd55-2d33-4abb-b884-ff361b0999a4.html
https://www.federalreserve.gov/monetarypolicy/pmccf.htm
https://www.federalreserve.gov/monetarypolicy/smccf.htm
https://research.gs.com/content/research/en/reports/2020/11/07/29c06b74-c272-4208-a3b2-c43fb0a909a6.html
https://research.gs.com/content/research/en/reports/2020/10/07/005391cc-b64a-4cba-869b-e4b8b2f885cd.html
https://research.gs.com/content/research/en/reports/2020/11/07/d9113302-0bde-44c7-be20-037e4dcba86d.html
https://publishing.gs.com/content/research/en/reports/2020/11/12/fd9fe9e2-9056-49ee-869d-01aec2908034.html
https://publishing.gs.com/content/research/en/reports/2020/11/08/183a5e77-a285-46fe-b506-af20b89579e2.html
https://publishing.gs.com/content/research/en/reports/2020/11/22/33b681d7-16c3-4a4e-a9f7-17f2da2c1331.html
https://publishing.gs.com/content/research/en/reports/2020/12/15/ab3ba283-7931-48a1-ae08-69294d3845db.html
https://publishing.gs.com/content/research/en/reports/2020/11/08/94ac29c5-2373-4a35-a6e9-18b620f4e444.html
https://research.gs.com/content/research/en/reports/2020/11/21/4fe9a621-93c0-4e75-8d60-8c8f1437f7ff.html
https://research.gs.com/content/research/en/reports/2020/10/26/1403e8ab-a462-40fe-89fe-26b58baa30a1.html
https://publishing.gs.com/content/research/en/reports/2020/11/08/d7d5baff-511c-407d-9f1d-9fd382f772b5.html
https://publishing.gs.com/content/research/en/reports/2020/12/12/38c35eae-0e85-4474-b57f-d78d17c881ec.html
https://publishing.gs.com/content/research/en/reports/2020/12/10/b0097891-06f7-4507-ab86-9fecf399532c.html
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Oil’s Seismic Shock

Some people talk about the [oil] price war lasting 1-2 years... | don't
think so...With the political pressures building, we could have a
scenario in which this gets resolved soon.”

- Daniel Yergin, Vice Chairman, IHS Markit
Published: March 31, 2020

Where we stand now:

e The standoff between OPEC and Russia resolved as OPEC+ members agreed to cut production... and, more recently,
agreed to gradually increase it again. In early April, OPEC+ members agreed to cut production by a record-large 9.7 mb/d,
and in June, extended these cuts through July. But in recent weeks, OPEC+ agreed to raise production, with production levels
set to increase in January by 0.5 mb/d, followed by monthly meetings to decide on the pace of future hikes.

e Other supply developments surprised to the upside. Libyan production staged a remarkable comeback of 1 mb/d following
September’s announcement by Libya's National Oil Corporation that it would resume exports from areas free of mercenaries.
And in the US, while hurricanes significantly disrupted offshore production, recent guidance by US shale producers implies
that onshore production will stabilize at slightly higher-than-expected levels from 4Q20 onwards. On net, we estimate a rise in
global oil supply to 93.1 mb/d this month, 8% below year-end 2019 levels.

¢ Oil demand partially recovered from the enormous pandemic hit. Oil demand fell by 21 mb/d—or 20%—at its peak in
April vs. 2020 pre-COVID expectations as the pandemic led to a collapse in transportation-related demand. Demand has since
rebounded, remaining only 7% below pre-pandemic expectations in October. But the most recent wave of COVID-19
infections and renewed lockdowns in several countries are expected to reduce global oil demand by 1.5 mb/d this month to
92.7 mb/d, 8.6% below year-end 2019 levels.

e The oil market swung back from deficit to surplus. After moving into a deficit in late May, the 2.2 mb/d October deficit was
derailed by the higher Libyan supply and recent pandemic demand hit; we now expect a 0.3 mb/d December surplus.

e Oil prices recovered, but remain volatile. On April 20, the May WTI contract closed at -37.6/bbl, the first negative settle
ever, as the oil glut overwhelmed physical oil storage and pipeline capacity. Since then, prices have strongly rebounded as the
market has begun to rebalance. But prices have generally been volatile in recent months as oil markets remain caught
between negative lockdown news and the prospect of a vaccine-led rebound, with a selloff in early November on the
reimposition of lockdowns quickly followed by a sharp rally on vaccine news.

e Consolidation in the oil & gas industry continued. Consolidation had already reached the high levels of 2003 as of 2019 in
global Deepwater, peaked in Norway, and started in the Canadian Oils Sands. And such efforts recently began in US shale,
reflecting a need for scale to operate at a lower cost of capital and a shift to a sustainable free cash-flow oriented business
model. Following a wave of consolidation in the Permian basin, the six largest producers now account for half of Permian
production, up from nearly 35% in early 2020, reflecting the highest level of concentration since 2002.

e The outlook for energy credits turned more positive. In May, we upgraded the USD HY Energy sector to neutral from
underweight following stabilization in WTI crude oil prices and a large influx of fallen angel Energy issuers into the HY universe,
which increased the sector’s size and motivated HY investors to reconsider their underweight allocations. We upgraded the
sector again to overweight in September on the back of a more constructive stance towards cyclicals and increased prospects
for a rebalancing in the oil market. Default rates in the sector also declined over the course of the year, from a peak of 14.7%
in July to 5.1% in October (based on 3m trailing HY Oil and Gas issuer-weighted default rates, non ann.)

What to look for in 2020 (and beyond):

e A structural bull market in oil. \We expect oil demand will rise by 6.7 mb/d—or 7%-in 2021 as the COVID-19 vaccine rollout
boosts the global economy and leads to a greater recovery in transportation demand. We also see several headwinds to oil
supply, including a structural decline in non-OPEC growth driven by both a thinner pipeline of mega-project deliveries and a
slowing pace of US shale growth as consolidation continues, and as the Biden administration and some states potentially
impose stricter environmental regulations around shale oil. Although Biden's victory also increases the likelihood of the US
rejoining the Iran nuclear agreement—and higher Iranian oil supplies—we don’t expect increased supplies from Iran until
2H22 at the earliest. On net, we expect Brent crude oil prices to resume their rally in 1Q21, and to reach $65/bbl by late 2021.

e Higher OPEC+ market share. Ve believe that the expected decline in non-OPEC supply growth, combined with the recent
OPEC+ agreement that allows them to exit their current cuts in a coordinated gradual manner, will allow OPEC+ to target
higher production and market share without derailing the oil market rebalancing and subsequent price rise.

e Further consolidation for US shale. Lower oil prices, higher costs of capital, and the increasing focus of investors on ESG
metrics lead us to expect the consolidation Herfindahl index for shale to peak in 2021.

e Strength for HY energy credits. Given still-attractive valuations and the supportive backdrop for commodities, we
continue to recommend an overweight allocation to HY Energy in 2021, and see favorable conditions for energy sub-
sectors, including oil E&Ps, land drillers, and certain midstream and refiner credits.

For the exclusive use of Goldman Sachs Clients

Thanks to: GS Commodities Research, GS Energy Equity Research and GS Credit Strategy Research.
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Top of Mind Special Issue

Reopening the Economy

(€ The issue is [reopening] may in fact be a demand-side problem
and that demand-side problem is not something you're going to
mitigate just by opening up a restaurant or salon.... It's something
you're going to get back when you have an effective testing regime.”

— Dr. Zeke Emanuel, Vice Provost, University of Pennsylvania
Published: April 28, 2020

Where we stand now:

e  Much of the US reopened... US lockdowns have substantially declined since the spring based on our GS Effective Lockdown
Index (ELI), a measure of the level of official restrictions and changes in mobility, though still remain above pre-pandemic
levels. We estimate that lockdowns led to a peak implied hit of 20% to US GDP in April, compared to a drag of around 6%
today. Our single stock analysts' US Reopening Scale shows activity in "back-to-normal" categories, which includes the most
heavily impacted consumer segments, has increased by 32pp since the trough but is still 39% below February levels. We find
US consumer spending has recovered from 83% of the pre-pandemic level at the trough in April to about 95% today.

e ...but reopening has flatlined or even started to reverse in many US states. Our US ELI| has tightened in recent weeks
after some states moved to reimpose control measures in response to virus resurgence. Business restrictions of some degree
are now in place in 23 US states, Washington D.C. and Puerto Rico, and stay-at-home orders or curfews have been issued in
parts of California, North Carolina, Ohio, and Puerto Rico.

e Schools reopened in much of the US, but some states have now reversed course. Roughly half of US school districts
planned to start the school year with full in-person instruction, compared to around one-quarter that opted to remain fully
remote and 12 percent that adopted a hybrid model. But recent virus resurgence has forced 11 states, Washington D.C., and
Puerto Rico to implement full or partial closures of K-12 schools and to move to fully remote learning. Among a sample of
1,442 4-year colleges in the US, as of early September roughly one-third were fully or primarily in-person this fall, one-fourth
used a mix of in-person and online teaching, and about 40% were fully or primarily online.

e Europe has reimposed some lockdown measures. After a steady loosening through the summer and early fall, lockdown
measures increased in Europe in recent months in response to a surge in new virus cases. Partial nationwide lockdowns were
adopted in France, Germany and the UK, and more moderate regional lockdowns in Italy and Spain in October and November.
France recently announced a partial easing of some of these measures, but Germany has moved to impose a more stringent
nationwide lockdown in the face of rising case growth and more onerous restrictions are being implemented in London.

e Progress is still being made on testing capacity, which remains critical for detecting infections, reducing transmission,
and facilitating reopening. Our healthcare analysts estimate current US testing demand of 50-100mn per month based on K-
12 schools, colleges and universities, and workplace settings. The US has ramped-up lab-based PCR testing, which remains
the gold standard for accuracy and diagnosing infected individuals, with volumes of PCR tests plateauing at roughly 45mn PCR
tests per month—around current testing capacity. But PCR testing still faces the obstacle of long turnaround times for results
in parts of the country. The use of antigen testing, which is cheaper and provides more rapid results, to facilitate the broad
population screening required for reopening has also increased. We estimate the US has the capacity to conduct about 82mn
antigen tests a month, and expect this will grow further as they play an increasing role in the overall national testing strategy.

For the exclusive use of Goldman Sachs Clients

What to look for in 2021 (and beyond):

e Likely limited further lockdowns in the US, and a limited drag on growth. \While state and local governments have
reimposed targeted restrictions, we think the bar for new broad lockdowns in the US is significantly higher than in March and
April. Economic activity has also shown to be less sensitive to virus impacts than during the first wave as people and
governments have learned to restrict only the activities that pose the highest risk of infection relative to their economic value.
Indeed, consumer spending is already nearing pre-pandemic levels, and we believe that construction activity will similarly
experience only a modest decline in the winter months. But the possibility of further lockdowns on substantially worsening
virus spread in the face of colder weather poses downside risks to US economic activity in the near term.

e Likely avoidance of a double-dip recession in Europe after emerging from a second wave of lockdowns. \\Ve expect
modestly positive Euro area growth of 0.9% gog non ann. in 1Q21 as virus containment measures begin to ease. And we see
a more front-loaded recovery in 2Q21, reflecting a further reduction in lockdown measures and widespread vaccination, and
forecast strong growth of 3% gog non. ann in 2Q21 (see pages 10-11). We believe that Germany will weather the coronacrisis
better than its European peers, given significant domestic policy support and its lower exposure to lockdown-sensitive sectors,
and that Italy looks better positioned than Spain for a recovery in 2021.

Thanks to: GS Global, US and European Economics Research, and US Medical Technology Equity Research.
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Daunting Debt Dynamics

Rising debt is not desirable and is not a free lunch, even with very
low interest rates; that view is just wrong... But that doesn’t mean
we shouldn't be buying lunch for everyone right now. We should be
doing so.”

- Kenneth Rogoff, Professor, Harvard University
Published: May 28, 2020

Where we stand now:

¢ Global public debt levels are set to rise to around 100% of global GDP this year, the highest level on record. Globally,
substantial fiscal easing in response to the coronacrisis has led to a sharp rise in fiscal deficits this year, with deficits expected to
rise by around 11pp to 14% in DMs and 6pp to 10% in EMs this year. This compares to increases of roughly 5pp in both DM and
EM deficits, respectively, between 2008 and 2009 during the GFC. We expect debt-to-GDP ratios of 97% in the US, 71% in
Germany, 120% in Spain and France, and 160% in Italy this year. And in EM, we think debt-to GDP ratios will rise to 74% in
LatAm and 46% in CEMEEA.

o Despite sizable issuance, DM yields remain far below pre-pandemic levels. To keep pace with rising fiscal demands, net
issuance of US Treasuries rose by about $3.1tn to $4.2tn this year. In Europe, gross issuance of government debt increased by
roughly EUR 900bn to EUR 2.71tn, but sizable central bank buying has limited the net supply available to the public, and economic
and virus-related news have been far more important drivers of DM yields this year. DM yields remain far below pre-pandemic
levels, with 10-year US Treasury and German Bund yields currently sitting at 0.94% and -0.57 %, respectively.

e EU leaders agreed to a EUR 750bn Recovery Fund, which prevented a sharp rise in borrowing costs in southern Europe and
limited the need for fiscal adjustment that could put the recovery at risk and delay a return to pre-crisis activity levels.

¢ EM issuance and sovereign distress have continued to rise. The coronavirus outbreak led to a sharp rise in EM USD
sovereign issuance in 2020, especially among |G-rated issuers. Total EM sovereign USD issuance has risen to around $170bn
ytd (+38% yoy), with |G accounting for about $113bn (+69%). In EM, five events of sovereign debt distress (defaults/distressed
debt exchanges) have occurred this year, already more than the total during the GFC.

e Corporates issued record-shattering USD debt, as firms proactively raised cash and sought to reduce refinancing risk in
response to the coronacrisis. Year-to-date gross issuance in the USD |G market stands at $1.96tn (up 54% yoy), and year-to-date
USD HY gross issuance totals $416bn (up 61%). In the EUR market, the gross supply backdrop has been more in line with
historical patterns, with year-to-date EUR |G issuance of EUR 657bn (up 1.5% yoy) and EUR HY supply of EUR 92bn (up 8%).

e A comparatively rosy corporate default picture. The pace of corporate defaults in the US and Europe has been more benign
than during the GFC. We estimate that the 12-month trailing US HY default rate peaked at 8.8% in August (GFC high: ~10%) and
has since fallen to 8.3%. In the Euro area, defaults have increased only modestly this year, and the 12-month trailing HY default
rate stood at 4.3% at the end of October (GFC high: ~5%).

What to look for in 2021 (and beyond):

¢ Rising debt, lower deficits and lower issuance across G10 markets. \We expect debt-to-GDP ratios to continue to rise,
with the US likely to reach 103%, the Euro area 98% and Japan likely to surpass 250% of GDP next year, but that sovereign
deficits are likely past their peak. With deficits on the decline, we expect lower new issuance numbers in absolute terms in
G10 next year, especially as central bank purchases should continue to offset a portion of net supply across markets.

e Modestly higher yields across G10 markets. \/\Ve expect US yields to move modestly lower in the coming months, reflecting
increased public health challenges. But we think a vaccine-driven rebound in growth will push yields higher next year, and
expect 10-year yields of 1.3% in the US, -0.4% in Germany, 0.1% in Japan, and 0.5% in the UK by year-end 2021.

e Euro area sovereign risk on the back-burner. \We expect disbursements from the Recovery Fund to begin in 2Q21, which
should help narrow Euro area funding gaps in coming years. We see limited sovereign risk in |taly and Spain next year.

o Attractive risk-reward in EM HY credit despite lingering left-tail. The sharp rise in public debt levels in EMs in response to
the coronavirus crisis leaves a number of sovereigns, including Irag, Sri Lanka, Angola, and Gabon, at risk of default. But we
think the risk-reward still looks attractive in EM HY credit given low valuations and likely upside on the back of vaccine
developments, and recommend going long the asset class heading into next year.

e Continued pressure on EM local debt. Ve expect the primary supply of local EM debt to remain above historical levels for
several quarters, which is one reason we continue to recommend steepeners in select low-yielders.

e Lower supply, decent returns, and lower defaults in corporate credit. The pace of supply should normalize next year, with
USD IG gross volumes of $1.3tn (-33% yoy) and USD HY volumes of $300bn (-28% yoy). We see some additional scope for
credit spreads to tighten next year (hovering near pre-pandemic levels), delivering decent excess returns and solid Sharpe
ratios in 2021. We expect the 12-month US HY trailing default rate will fall to its long-run average of 4% by year-end 2021.
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Update: A historic debt surge continued

Special Issue

Public debt set to reach the highest level on record...
Median debt-to-GDP ratio in country grouping, % of GDP

..and had already risen since the Global Financial Crisis
Gross debt as % of GDP (lhs); % change from 2008-19 (rhs)
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DM deficits will moderate somewhat in 2021... ..and deficits in EM are also set to come down
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Ownership of DM debt still varies across countries... ..and even more so across EM
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Investing in Racial Economic Equality

€ in 1940, the median Black man’s earnings would have placed him
at the 24" percentile of the white earnings distribution. Today, that
has barely risen to the 27" percentile, meaning that an average Black
man today ranks in roughly the same place as his grandfather.”

- Kerwin K. Charles, Dean and Professor, Yale School of Management
Published: July 16, 2020

Where we stand now:

e Racial economic inequality remains a crucial issue for the economy and the country. Black Americans continue to be
heavily disadvantaged across a broad range of economic measures, including employment, earnings, household income, and
wealth. Black Americans also continue to disproportionately suffer from the ongoing coronavirus pandemic, experiencing
higher infection and mortality rates, as well as a greater impact on Black-owned businesses.

e Corporate America has donated billions to social justice organizations, and many companies have launched initiatives
to make their workplaces more inclusive. For example, Adidas pledged to fill at least 30% of all open positions with Black
or Latinx candidates. Estee Lauder pledged to make sure the percentage of Black employees at all levels would reflect the
share of Black Americans within the next five years. Facebook pledged to double the number of Black and Latinx employees
by 2023, and increase the number of Black employees in leadership positions by 30% over the next five years. PepsiCo
pledged to increase the number of Black managers by 30% by 2025 and add at least 100 Black employees to its executive
ranks. And Starbucks pledged to achieve BIPOC representation of at least 30% at all levels by 2025 and has connected
diversity and inclusion goals to executive compensation. Companies are also recruiting more students from HBCUs.

e Companies have also committed to increase diversity at the board level. A number of public and private companies
signed on to The Board Challenge—a pledge to add one Black director to their boards by September 2021—and several other
companies that already have at least one Black board member, including Nordstrom, United Airlines, and Verizon, have signed
on as well, pledging to use their resources to accelerate corporate diversity efforts. Macy's, Mastercard, and Uber, along with
several other corporations, launched the Board Diversity Action Alliance, which includes commitments to increase the number
of Black directors on company boards, disclose the race and ethnicity of board members, and report on diversity, equity, and
inclusion measures on an annual basis. Nasdag submitted a proposal to the SEC to require listed companies to have at least
one minority or LGBTQ+ director. And Goldman Sachs pledged to only underwrite the IPOs of private companies that have at
least 2 diverse board members in 2021. States are also getting involved—California Governor Gavin Newson signed legislation
that would require public companies based in the state to have at least one diverse board director by 2021.

e Efforts to direct capital towards minority-led firms have increased. For example, SoftBank launched the Opportunity
Growth Fund, a $100mn venture fund dedicated to investing in companies led by founders and entrepreneurs of color. And
Goldman Sachs launched a Black and Latinx cohort within its $500mn Launch with GS investment strategy, which aims to
increase access to capital and facilitate connections for women, Black, Latinx and other diverse entrepreneurs and investors.

For the exclusive use of Goldman Sachs Clients

e The Fed has undertaken efforts to understand the implications of structural racism for America’s economy and take
action to improve economic outcomes for all groups. The Federal Reserve Banks of Atlanta, Boston, and Minneapolis have
partnered to create a series of virtual events where community, business, and academic leaders will examine the economic
impact of racism and take concrete steps to achieve an inclusive and equitable economy. The first event took place in October,
and more events are scheduled to take place over the next several months.

o President-elect Biden has laid out his Plan for Black America to move towards economic equality for all. The plan
includes aiding and investing in Black businesses and entrepreneurs, expanding access to high-quality education by providing
universal pre-K and making college affordable for Black students, ensuring universal access to affordable, high-quality
healthcare, expanding and using the power of the DOJ to address systemic misconduct in police departments and
prosecutors’ offices, and ensuring that political appointees look like the country they serve, which he is trying to make good on
through a diverse set of appointees.

What to look for in 2021 (and beyond):

e Addressing racial economic inequality will remain a key focus of policymakers, corporations and investors, and we
maintain that solutions will need to come from all areas of society—both public and private. In particular, we expect
diversity and inclusion to be one of—if not the most—important issues for shareholders during the US 2021 proxy season,
putting pressure on companies to institute good practices and disclose meaningful D&l targets.

¢ Implementation of Biden’s Plan for Black America. President-elect Biden has said that tackling systemic racism will be
one of the top goals of his administration, and we look for more specific timelines and details for the proposals he has
outlined. Should Republicans retain their Senate majority, the legislative path for implementing these proposals may be
more difficult, and the administration may have to rely on executive actions to put many aspects of the plan in place.

Thanks to: GS ESG Strategy Research and GS SUSTAIN Research.
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Update: Racial disparities remain wide

Black Americans live shorter lives than white Americans...
Life expectancy at birth, years
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...and suffer from higher rates of chronic illnesses
Age-adjusted prevalence of diagnosed diabetes for adults 18+, %
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Black Americans are significantly less likely to own a home...

Rates of homeownership, %
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...and are less likely to finish college than white Americans
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40 -

—Black —\\/hite —Black =\ hite 36.3
N /~_\/7i4 =1
70 30
26.1
65 25 -
60 20
55 15 -
50 - 10 -
45 1 421 51
40 ; ‘ ‘ ‘ ‘ 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

1994 1999 2004 2009 2014 2019 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Source: US Census Bureau, St. Louis Fed, Goldman Sachs GIR. Source: US Census Bureau, Goldman Sachs Global Investment Research.
Black men are incarcerated at significantly higher rates... ...and are unemployed at higher rates than white men
Number of male prisoners serving 1+ years per 100k residents Unemployment rates for males 16+, %
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COVID-19: Where We Go From Here

(¢ One world leader asked me if what they had been told about viral
spread was true—that viruses are like copier cartridges and just run
out of ink at some point. Viruses don’t just run out of ink.”

— Dr. Marc Lipsitch, Professor, Harvard School of Public Health
Published: August 13, 2020

Where we stand now:

e Vaccinations have begun. Inoculation of the highest risk groups has begun in the UK, US and Canada after these countries
recently approved the Pfizer-BioNTech vaccine for emergency use. This approval followed Phase Ill results for this vaccine (and
further endorsement of the safety and efficacy of the vaccine by the FDA in the US), as well as other top candidate vaccines.
Phase Il data was at the more positive end of expectations, with the trials showing a high efficacy in reducing symptomatic cases
for Pfizer-BioNTech (95%), Moderna (94.1%), Gamalevya (91.4%), AstraZeneca (62-90% based on regimen), and Sinopharm (86%).
The EU is expected to approve the Pfizer-BioNTech vaccine in the near term. And the Moderna vaccine is also expected to gain
approval in the US in coming days and in the EU in the next week (see page 21 for an update on candidate vaccines.)

e Odds of widespread vaccination have risen. The "Superforecasters" from the Good Judgment project see 96% odds that enough
doses will be distributed to vaccinate 200mn people in the US by the end of Q3, up from just 27 % at the beginning of November.

e The US, UK, Russia and China are well positioned to benefit from early vaccines... Of the two leading early vaccine candidates
in the West, Pfizer-BioNTech and Moderna, the former is expected to deliver up to 25mn treatments (2 doses each) globally and
the latter 10mn treatments (2 doses each) to the US and an undisclosed amount ex-US before the end of the year. Meanwhile,
Chinese authorities say they expect to produce 300mn treatments in the same period.

...but low vaccine demand could slow achieving herd immunity. \While 73% of people globally say they are interested in taking
a vaccine once it becomes available, vaccine demand trends somewhat lower in many DMs. In the US, the UK, and Japan, 62%
of survey participants said they would be willing to be vaccinated within a year of a vaccine becoming available, and in the EU that
number is 64%. Around half of adults globally said they would take a vaccine within the first 3 months after it becomes available.

¢ Positive vaccine news has caused investor re-risking and cyclical rotation. Since the Pfizer-BioNTech efficacy announcement,
the S&P 500 has rallied by 5% to reach an all-time high and the Russell 1000 Value index is up 10%. The MSCI World index is up
7% over the same period. Investor sentiment has turned decidedly more bullish, pushing our GS Risk Appetite Indicator back into
positive territory.
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What to look for in 2021 (and beyond):

¢ A vaccine to the rescue. \\Ve expect large shares of the population to be vaccinated by mid-2021 in all major DMs.
Specifically, we believe 50% of the population will likely be vaccinated by April in the US and UK, May in Canada, June in the
EU and Australia, and July in Japan. And in EMs, we think most large countries should reach 50% vaccination in 2H21. In
particular, we expect 50% of the population will likely be vaccinated in Russia by July, Brazil in August, China and Mexico in
October, and India in December. Overall, we find that achieving production targets of the top 10 developers would allow
enough doses to be delivered to vaccinate 85% of the world's population next year. Taken together, this supports our view
that widespread immunization should lead to a strong pickup in growth in 2021.

o Still-further cyclical upside. Despite the recent moves higher in risky assets, we remain firmly pro-cyclical in orientation
heading into next year, and expect higher equity and commodity prices, cyclical outperformance within equity markets,
steeper curves and a weaker Dollar. But given that markets have now reached targets we'd laid out ahead of positive vaccine
news, we are especially focused on areas where we still see more room for the recovery to be reflected, which include
commodities, commodity-related assets in FX, US breakeven inflation, EM assets and USD weakness.

¢ A strong year for global equity markets. An acceleration in the global economy and profits in 2021 and 2022 should provide
a supportive backdrop for equity markets overall. We forecast strong returns for global equity markets next year. Across
regions, we expect price returns of 16% for the S&P 500, 8% for the MXAPJ, 9% for the STOXX 600 and 5% for the TOPIX.
Given our expectation for stronger growth, steeper yield curves, and higher commodity prices, we think the conditions are in
place for a continued rotation toward Cyclical and Value areas of the market, and recommend more diversification across
sectors and factors as a result.

Thanks to: GS Global Economics Research, GS Equity Strategy Research, GS FX and EM Strategy Research, and GS US Biotechnology
Equity Research.
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Update: Vaccines to the rescue

Vaccine Frontrunners: Progress

Special Issue

Vaccine Challengers: Progress

Company Trial Status Latest Results Regulatory Approval
Efficacy: 95%
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BioNTech P Severe Cases: 9 in placebo, 1 in drug* Conditional Marketing
Elderly: Efficacy 94.7% for ages 65+ Authorization as early as
Extra: Efficacy of 95.4% for at those at December 23
risk
Efficacy: 94.1%
Endpoint: Symptomatic Cases US: FDA will meet on December
- e | (185 in placebo, 11 in drug) 17
ase Ill Complete Timing: 2 weeks after 2nd dose EU: EMA will provide an opinion
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UK Trial: Fully enrolled 15k participants . . .
Novavax (lil) US/Mexico Trial: Postponed again to start in December Interim analysis expected in 2021Q1
Johnson & Single Dose Trial: 38k enrolled so far out of a target of 40k participants Completion expected in January or
Johnson (ll1) Double Dose Trial: Started on Nov 15 and will target 30k participants February
Phase IlIb/lll: Initiated in December in EU and Latin America (target of Pha_se lll to initiate once ~1k Phase Iib
CureVac (Ill) . . subjects have ~1 week follow-up post
4k/32.5k in Phase lIb/lll across both geographies) !
first dose
Phase l/ll: Interim results showed an insufficient immune response in
Sanofi - GSK | older adults .
() Next Steps: Company now plans a new phase 2b study with an Bgeciediosaiyn 202802
improved antigen formulation

Note: Data as of December 15, 2020.
Thanks to: Daan Struyven and Daniel Milo.

Goldman Sachs Global Investment Research 21



Top of Mind Special Issue

Beyond 2020: Post-Election Policies

| don't think US tariffs on China would just come off under Biden;
China would have to provide something in return.”

- lan Bremmer, President and Founder, Eurasia Group
Published: October 1, 2020

Where we stand now:

¢ Former Vice President Joe Biden was elected President, but there was no blue wave. Despite much rhetoric and market-
based predictions around control of the Senate flipping and Democrats picking up more seats in the House, the balance of power
in the Senate currently stands at 50-48 in favor of Republicans, and Democrats’ majority in the House looks set to be their
tightest since WWII, with the balance as of now 222-211. Democrats also failed to pick up any state legislative chambers, putting
the party at a disadvantage in the congressional and legislative redistricting process that begins next year.

e All eyes (and money) are on Georgia. The Democrats’ last hope for the Senate majority rests on the outcome of
Georgia’s two Senate races in which no candidate received more than 50% of the vote, sending both elections into a runoff
election set for January 5, 2021. While Republican candidates appear to have won more votes than Democratic candidates in
both Senate races, the outcome of the runoff elections remains fairly uncertain, with prediction markets placing the odds of
Democrats winning both races at roughly 30%.

e Equities rose and the market rotated on the likelihood of divided government, but some of these shifts have reversed.
The S&P 500 rose by 4% in the days following the election, and many of the popular Democratic sweep trades fell while
positions likely to benefit from a divided government rallied sharply. Cyclical sectors like Materials and Financials underperformed
the day following the election, while secular growth sectors—including Tech and Communication Services—outperformed. But,
some of these trends subsequently reversed, as Materials and Industrials rallied again, and market focus turned to vaccine
developments (see page 20 for the equity impact of vaccine headlines).

e The size and timing of an additional fiscal stimulus package remain uncertain. \We note that congressional leaders are
negotiating a fiscal stimulus package reportedly in the $900bn range, which could pass in the next few days. We believe this is
likely to be the last substantial COVID-relief package unless Democrats win both Senate seats in the Georgia runoff elections.

e A number of major economic appointments have been announced. Experience and diversity have so far played important
roles in Biden's economic appointments. Former Fed Chair Janet Yellen has been nominated for Treasury Secretary, labor
economist Cecilia Rouse has been nominated for Chair of the Council of Economic Advisers, and Brian Deese will serve as
director of the National Economic Council.

What to look for in 2021 (and beyond):

e The outcome of the Georgia Senate races, which will determine the Senate majority, and, in turn, Biden’s ability to
pass his agenda. If Republicans keep the Senate as prediction markets currently expect, we believe much of President-
elect Biden's agenda would be unlikely to pass, including his proposed tax increases, as well as most of his longer-term
spending initiatives. But if Democrats manage to secure the majority, we would not only expect more near-term fiscal
stimulus, but also some longer-term spending and tax increases, although the very slim majority would still likely limit
progress in other areas.

For the exclusive use of Goldman Sachs Clients

e Material shifts in trade and regulatory policy. Even if Republicans keep the Senate majority, we still expect significant
changes to trade and regulatory policy, which can be largely implemented through executive action. \We think that tariffs on
Chinese goods will likely decline over the medium term, and expect significant changes to environmental, labor, and
healthcare regulation, among other areas, with Biden likely to issue executive orders to counter Trump's actions on climate
within his first 100 days.

e  Still-strong growth, cyclical market upside and Dollar weakness. Under our baseline of divided government, we still
expect above-consensus US growth of 5.3%, cyclical market upside and further Dollar depreciation in 2021 (see pages 10-
11, 20, and 24-25). But should the Senate flip Democrat, we'd expect even greater moves in these directions.

Thanks to: GS US Economics Research, GS US Equity Strategy Research and GS Markets and FX Strategy Research.
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Update: Biden wins, but agenda in doubt

healthcare regulation, among other areas.

Biden’s ambitious campaign proposals below now look much less likely to be implemented given the
likelihood that Republicans keep the Senate majority. We now expect the administration to focus more on
areas where executive action can make a significant impact, including trade, environmental, labor, and

Personal Tax

Corporate Tax

e Increase top individual tax rate for taxpayers with incomes
above $400K to 39.6% from 37%

e Tax long-term capital gains and qualified dividends at the
ordinary income tax rate for incomes above $1mn

e Impose payroll tax on wages earned above $400K

e Cap the value of itemized deductions for high earners

e Phase out business income deduction above $400K

e Increase 401(k)/IRA incentives

e Expand a number of tax credits including the Earned Income
Tax Credit for childless workers aged 65+ and renewable-
energy tax credits for individuals

Trade

e Increase federal spending on goods made by US workers by
$400bn

e Take aggressive enforcement actions against China and rally
US allies to pressure China and other trade abusers

e Confront foreign efforts to steal US intellectual property

e Establish a "claw back" provision to force companies to return
public funds when they move jobs overseas

Labor

e Raise federal minimum wage to $15/hour and index to the
median hourly wage
e Ban state-level "right to work" laws
e Establish a federal right to union organizing and collective
bargaining for all public sector employees
Healthcare

e Provide individuals with the ability to purchase a public health
insurance option like Medicare

e Eliminate income-level cap on tax credits for individuals
purchasing insurance on government exchanges and lower the
limit on the cost of coverage

o Lower the Medicare eligibility age from 65 to 60

o Allow for direct Medicare negotiation of drug prices

e Spend $125bn over 10 years to scale up drug addiction
treatment and other prevention and recovery programs

Immigration

e Establish a roadmap to citizenship for unauthorized migrants
currently in the US

e End the practices of keeping immigrants in long-term detention,
separating families, and conducting large-scale raids to arrest
unauthorized migrants already living and working in the US

e Reinstate the DACA program

e Increase the number of employment-based visas granted each
year and eliminate country-based quotas

o Raise yearly cap on refugees admitted to the US to 125K

e Reverse the expansion of the "public charge" rule

e Increase the corporate income tax rate from 21% to 28%

e Increase the tax rate on Global Intangible Low Tax Income
(GILTI) earned by foreign subsidiaries of US firms from 10.5%
10 21%

e Impose a minimum 15% tax on US-based corporations with a
book profit of $100mn or higher

e Offer a Manufacturing Communities Tax Credit to businesses
that experience large workforce layoffs

e Expand the New Market Tax credit for investment in low-
income, distressed communities

e Provide tax credits to small businesses for adopting workplace
retirement savings plans

Infrastructure

e Create a $2tn clean energy and infrastructure fund to be
deployed during the first term with a focus on transportation
funding

e Invest $300bn in domestic R&D to improve US systems (clean
energy, public health, telecoms and infrastructure) and promote
domestic production

e Expand broadband, or wireless broadband via 5G, to all

Policing/Criminal

e Promote community-oriented policing

e Expand the power of the US DOJ to address misconduct in
police departments and prosecutors' offices

e End mandatory minimums
End all incarceration for drug use alone

Education

e Provide grants to states that want to eliminate tuition at public
colleges and universities for students from families with
<$125K in income

o Offer free tuition at all community colleges

e Create universal pre-K

e Double the size of the maximum Pell Grant award

e Offer public servant loan forgiveness

o Make income-based repayment of student loans more generous

e Increase K-12 education funding for low-income schools

Energy

e Achieve carbon neutrality in the US by 2050

e Achieve a carbon-pollution free power sector by 2035

e Rejoin the Paris Climate Accord and rally other nations to
increase their emissions reduction targets

e Impose a carbon adjustment fee against countries that are
failing to meet their climate and environmental obligations

e Expand several renewable-energy tax credits and end subsidies
for fossil fuels

e Invest in the US automobile infrastructure, including 500K
electric vehicle charging stations

e Upgrade 4mn buildings/weatherize 2mn homes in 4 years

Source: Campaign documents, multiple media sources, Tax Foundation, Tax Policy Center, Committee for a Responsible Federal Budget, Peterson Institute for
International Economics, Brookings Institute, Goldman Sachs Global Investment Research.
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What's In Store For The Dollar

It's not just the rate of global growth that matters for the Dollar’s
value, it's how global growth compares to US growth. Even if the
global economy is recovering, if US growth outpaces global growth,
the Dollar will remain supported.”

- Barry Eichengreen, Professor, University of California, Berkeley
Published: October 29, 2020

Where we stand now:

o The election result, as well as positive vaccine news, has led to sharp Dollar depreciation. The trade-weighted Dollar
weakened by 0.6% the day after Joe Biden's presidential victory amid the likelihood of a divided Congress—mainly due to
gains in CNH and several EM crosses. With the election result in hand, market attention turned back to the pandemic, and the
Dollar has fallen sharply as positive vaccine developments have lifted confidence in the global growth outlook. Although the
value of the Dollar has declined, we estimate that it is still meaningfully overvalued by just under 10% on standard metrics.

e The Dollar’s share of global payments has declined slightly, but the Dollar remains the top funding and trade
currency. The share of cross-border payments via SWIFT settled in USD declined to 41.7% in October as the Euro’s share
rose to 38.5%. But the Dollar remained the top currency for global trade, as well as the top funding currency, with about half
of all cross-border loans and international debt securities denominated in dollars.

What to look for in 2021 (and beyond):

e Continued trend depreciation in the broad Dollar. \We continue to expect that the substantial overvaluation of the Dollar,
the Fed's commitment to keeping rates low to help generate higher inflation, and a relatively steep upward trajectory for
the global economy coming out of the coronavirus recession will lead to further Dollar depreciation over the next several
years. We forecast a 6% decline in the broad trade-weighted Dollar index over the next 12 months, with risks skewed
toward an even weaker Dollar. To position for this, we recommend US Dollar shorts against AUD and CAD in G10
currencies, MXN, ZAR, and INR in EM currencies, and CNY via unhedged 3yr CGBs. Longer-term, we forecast a 15% real
depreciation from the Dollar's 2020 peak to year-end 2024, with risks skewed toward more Dollar downside.

¢ Potential increased Fed focus on the Dollar. \We believe that the announcement of former Fed Chair Janet Yellen as the
next Treasury secretary suggests that the incoming Biden administration may focus more on the macroeconomic effects of
currency fluctuations, rather than just continuing with the “strong Dollar” policy of previous administrations.

e Long-term headwinds, but continued support for the Dollar’s role as a global currency. Concerns around the Dollar’s
economic size, economic stability, and geopolitical alignment all point to a likely decline in the Dollar's share of global
reserves over time, and we believe the pursuit of de-Dollarization by some countries will likely persist. But given the
Dollar’'s outsized role in global trade and a lack of alternatives to the US's deep, open capital markets, we think sovereigns
and other currency investors will continue to struggle to find meaningful substitutes for the Dollar. As a result, the Dollar’s
status as an international currency is likely to remain supported for some time.

For the exclusive use of Goldman Sachs Clients

e Strength in the Chinese Renminbi, as well as possible further RMB internationalization. Ve believe that strong macro
fundamentals and flow dynamics justify further strength in CNY. On the macro front, we forecast Chinese GDP growth of
8.0% yoy in 2021. And on the currency front, attractive yields should lead to continued portfolio inflows into Chinese
government bonds. We therefore believe that the RMB will continue to participate in a broad Dollar down move, and
forecast a 12m USD/CNY target of 6.30. In terms of internationalization, recent communications from Chinese policymakers
imply that they may further liberalize cross-border RMB flows and ease restrictions on the capital account in both directions.
Together with the large-scale tests that are being conducted of a sovereign digital currency—which aims to lower
transaction costs and eventually reduce dependence on US Dollar systems for cross-border payments—we believe this
could increase the appeal of the RMB as an international currency.

e A larger global role for the Euro. \We believe the actions of European policymakers will continue to play an important role
in the Euro’s path as an international currency. On the fiscal side, we believe officials’ efforts to further integrate sovereign
credit risks through the EU Recovery Fund represents an important step in encouraging inflows from international investors
and boosting the Euro’s global role. And on the monetary side, we think the ECB’s actions over the course of 2020 to
backstop sovereign credit spreads have played a crucial role in supporting the currency.

e Further progress on Central Bank Digital Currencies (CBDCs). Most CBDCs will remain on the drawing board or in
testing phases in the near term as policymakers globally iron out technical issues related to issuing a digital currency. But
with central banks representing a fifth of the world’s population planning to issue a general-purpose CBDC in the next three
years, we believe the implications of CBDCs for banking systems and macroeconomic policy will eventually become reality.

Thanks to: GS FX Strategy Research and GS Asia Economics Research.

Goldman Sachs Global Investment Research 24


https://publishing.gs.com/content/research/en/reports/2020/11/14/e7d5b09d-029b-4fff-8c87-6a80e4faa937.html
https://publishing.gs.com/content/research/en/reports/2019/04/24/5d1d87c9-c668-406c-a0b8-80bda03850de.html
https://publishing.gs.com/content/research/en/reports/2020/11/08/94ac29c5-2373-4a35-a6e9-18b620f4e444.html
https://www.bis.org/publ/bppdf/bispap107.pdf

Special Issue

Top of Mind

*0Ieasay JUBWISAAU| [BCO[D SUYIRS URWIP|OD ‘SB2IN0S SMAU SNOLBA '‘83IAI9S UdJeasay [euoissaifuo) ‘pleog anlasay [elapad ‘Blaquoolg :92in0s

NDNDNNDNNNNDNNNNNNNMNNMNNNNNNNMNNNNNRPRPRPRPRPPRPRPRPEPRPPEPRPEPRPRPEPRPRPREPRPEPRPRPEPRPEPREPRPREREREERLEPR
OO0 0000000000000 0O00O0O00 © © © © © © © © © © © © © © © © © © © © © © © © © © © © © © O © ©
NPPRPPRPPPRPPPPPOO0OO0O0O0O0O0O0O0O0 ©O©O©O©OG®© OO O©O©®O®M®M®EO®M®MM®O®MM®N®MONIININIINININNDDO®
QCOVOWWNODURAMWNRPROODRIOPAIRDNPRLPOOONODUTRWOMNROOONIOOR®MNPLPOOO~NOUORNAWNEROOG®-
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 o.v
‘saiouelny  MOII0} 18U} syluow syl Ul
Jolew Jayio ul buens SN $18004 SSBYLIANSU . Jlejjop Jeseam 1 ‘Jejjop Jebuons |
pue "Je|joq Joeam Arejes 013ybil} 1qep E%M_ﬁwﬁwjﬂm,_w ‘001 = 9/61-G/BL ‘(01D "SA) xopul payblem-epen gsn =
€ 0} S)UBLUNUSS §,duini L HblaleAas S sepelBumop Qﬁuu\_ seqe COWmE_ﬂ.waMm
y 1UOpISOl] ‘mosp  S400d 1B PIEPUBIS :LLOZ P10eq !
— [eqol6 Ul 99UBBIAU0D asn :soe6L-23el/PIN .>o__oa.cozm_,E_._Em ybnoy e 1dope 01 p|0B
Q oo 8 v e e Sl S s oommmsmaes |
: - - Ajanissalboud si
| - "9]0Ad dasn-gloz-Lloz "1g8p olsewiop Adljod Aserauowl Ases AJop :6L6L-LL6L _oﬁ ‘s1eoh Eow_mxwoﬂ
Buiusybi “UOIE|JUI qIND uo s}nejop pue "SUSBEM 5 .
: : nejul . } 18AQ "SOAIaSal
© BunuRuoo 01 Aoijod _Mcomcoz o|gnisyrsenieAsp s 8yl pue |jey selel (1ooys 8oud |10 puocoss) ! omo8m>_69
h : : pISSNY * . . A UOIIN|OAS1/SIND Uoonpoid Pl He|
S,pe4 Po4 :900Z-7002Z ISSNY :866L  :U0ISS®O8Y :S066L Alie3 . Buipuelsino siejjop
pue wJojel ueluel| :6L6L-8L6L (ooys :
S X1 00 soud o joAiddns efuejayr | 08
0} &np 8|qeuleIsnsun
sal|led asn "uoIssao8l 01 Bulpes) F_M_mmw@_wcmm 1 8np 9|q .mwcoomp
n ‘61L02-8L0¢C sisinq o._QQ:Q : ' pey YoIym 'pjob
e w0400 :0002 7 0} AjIgIBAUOD QSN
— Spus uonelnsiuLpe
— [ UOXIN :LL6L
a “SpjoJun SISO - 00T
o —_——— = — 1g9p ublalanos
I ‘smousupoen | 0IN3:0L02 !
S I anmisod pue I sensus 7
I ynsesuonospe | : SISUD [eloueuly
1 ! 1o8| 1 asn wﬁmcwﬁm.cobw ueisy ‘bad *AdUB.IND 11} B SOUW028(
SN uo Ajdieys Alejes 0114614 "SINT
h I seyerpeidep 1 SUIOS PUE ‘P|IOM PAdO[BABD 1e||0p S} SUOpuUEQe AJ[BID1440 pUB 1BO|4 0} PAMO[E SI -
1 asn :020z @1e7 1 a1 40 Yonw ‘S 8y Ul Aoijod puejieyl :L66L dsn sy} “uieuiew o:mozowaE_
—______J Bad pjob ayr YUAA :9L61
Alelauow Ases Ajjeuondsoxs SIS0 9ILIOUODS
D "sulbaq uoisseoal 0 eI UB Ul S18Yysn 10661 osed .cmo_xoS_ sosLo
‘Alleqo|b spea.ds SISIID) [BIOUBUI [BQO|D) ] i ;
S m___-m_\_/oo_o“cwow ISUD (el 14 1eq0|D 8002 . ie} co:ms_m>owcm_83w 190D .oresBuzrsnipe ue 1e gsn
co_m\/mcwwmww%mcﬂ_@mu_@ pousliadxe a1 01 pebbad sa1ouslind Jay10 Yum pjob
. : : : d S$8111uN09d 0} pabbad sAels 8y ‘p|ob jo o1 8
v soiel m.c_w_m_ ‘Bad Jejjop S} SUOPUBYE |y U0 8]0AD BuIIY-O1El S1ELS HoReloe.asp - +P 1S QSM1 SUL 'PIOD JO 8018 1L gy
suibaq pa4 :5L02 asn ey ueolBWY | SHWI| JayuN} WalsAs SpPOOAA Uonalg 6l
pue 1gsp S} Uo sine4sp Alpa1oadxaun pa4 661 une ‘molb
eUNUSBIY :2002-L00Z 0} PI022Y/ 8JANOT e’
e ‘sAep 8AIIND9SUOD ‘ uBls selWou02d S9oueleqUI *A1[1Q1118AUOD D11SBWOP INOYHM INg
991y} 10} IqUILIUSI 1o0le|\ :£861 1unodoe ‘p|ob 01 pebbad sutlewas dSN wr6L-VE6L
h 8y} Buinjeasp Agq 1ua1nd gN
T Sleyiew [eloueuly pue ‘a1adwod 'sa1o1jod ,Joqubieu
|eqolB sesudins ‘INId PUE Ad[ ©Y3 O 8AlRE[R] 01 s9|66n.1s -Ay1-1e6680, ps||eo-0s Ul s8PUBLIND JIBYY || 09T
. . BUIYD 1GLOZ dsn eyl snjeasp 01 ploddy ezejd Ansnpui sn BuinjeAsp Ajlennuelsgns ‘piepuels pjob sy}
U3 U1 8albe sajuiouoos JofelN :686L —— @ -uonepeidde WI0J§ YBBIq SOLIUNOD |2IBASS ‘6E6L-626L
"Aoljod Aseysuow INQ "Alou02s $ 01 pes| 1olep
U1 9ousfIBAIp puUB S8IWLOU0J8 sy} dn doud 01 se1el |eos1y eble| e pue "(1BAA IAID BY3 Bulinp Asuowl 1el} jo
dofew JoYI0 03 BAE[SI LAMOID s1amoj pad "Aluterisoun Aojod Aeyeuow | pouad Asesoduwia) e Buunp 1dedxs) piepuels
. Lomcomyw 0 v_om.n ey uo [BEA omwm:oc_ Aleuoneu-nuy al||e3BWIQ 10 Pjob SOSN SN HEEL-Z6LL
__m\_ 0l mC_ ®D OWD .VFONIN mv_omﬁm _‘_\\m .—.OON wcwm—.uﬁ_E\>_hﬁm L Om._”

-ejjog sn ay1 1o A101sIH

O
o
©
O
o
D)

S1UBI|D SYOBS UBWIP|OD JO 3SN SAISN|IX3 Y} 104

25

IML dsn

Goldman Sachs Global Investment Research



Top of Mind Special Issue

Top of Mind archive: click to access

Click the icon or title to access the report:

Issue 94 Issue 78

What’s In Store For The Dollar EU Elections: What's at Stake?
October 29, 2020 May 9, 2019

Issue 93 Issue 77

Beyond 2020: Post-Election Policies
October 1, 2020

Buyback Realities
April 11, 2019

Issue 76
The Fed’s Dovish Pivot
March 5, 2019

Issue 92
COVID-19: Where We Go From Here
August 13, 2020

Issue 75
Where Are We in the Market Cycle?
February 4, 2019

Issue 91
Investing in Racial Economic Equality
July 16, 2020

""" o, | Issue 90 Issue 74
— Daunting Debt Dynamics What's Next for China?
== May 28, 2020 December 7, 2018

Issue 89 Issue 73

Reopening the Economy Making Sense of Midterms

tober 29, 2018
Aoril 28. 2020 October 29
Issue 72
Recession Risk
October 16, 2018

Issue 88
Oil’s Seismic Shock
March 31, 2020

Issue 71
Fiscal Folly
September 13, 2018

Issue 87
Roaring into Recession
March 24, 2020

Issue 70
Deal or No Deal: Brexit and the Future of Europe
August 13, 2018

Issue 86
2020’s Black swan: COVID-19
February 28, 2020

Issue 85 Issue 69
Investing in Climate Change gtk Emerging Markets: Invest or Avoid?
January 30, 2020 T July 10, 2018

For the exclusive use of Goldman Sachs Clients

4 LIy

Issue 68
Liquidity, Volatility, Fragility

Special Issue
2019 Update, and a Peek at 2020

[—— December 17, 2019 June 12, 2018
v DN Issue 84 _ Issue 67
[ =P f“ Fiscal Focus i l Regulating Big Tech
—_——ll= November 26, 2019 . April 26, 2018
Issue 83 ; - Issue 66
Growth and Geopolitical Risk s _@\ Trade Wars 2.0
October 10, 2019 March 28, 2018
Issue 82 Issue 65

Currency Wars
September 12, 2019

Has a Bond Bear Market Begun?
February 28, 2018

Issue 64
Is Bitcoin a (Bursting) Bubble?
February 5, 2018

Issue 81
Central Bank Independence
August 8, 2019

Issue 80
Dissecting the Market Disconnect
July 11, 2019

Special Issue
2017 Update, and a Peek at 2018
December 14, 2017

Issue 79 Issue 63
Trade Wars 3.0 Late-Cycle for Longer?
June 6, 2019 November 9, 2017

Source of photos: www.istockphoto.com, www.shutterstock.com, US Department of State/Wikimedia Commons/Public Domain.

Goldman Sachs Global Investment Research 26


https://research.gs.com/content/research/en/reports/2020/10/30/b65b02be-c3bf-4827-8d53-6a0367d927c1.pdf
https://research.gs.com/content/research/en/reports/2020/10/30/b65b02be-c3bf-4827-8d53-6a0367d927c1.pdf
https://research.gs.com/content/research/en/reports/2020/10/30/b65b02be-c3bf-4827-8d53-6a0367d927c1.pdf
https://research.gs.com/content/research/en/reports/2019/05/09/ba9750aa-36b2-4295-8374-73e0b7f5c6a8.pdf
https://research.gs.com/content/research/en/reports/2019/05/09/ba9750aa-36b2-4295-8374-73e0b7f5c6a8.pdf
https://research.gs.com/content/research/en/reports/2019/05/09/ba9750aa-36b2-4295-8374-73e0b7f5c6a8.pdf
https://research.gs.com/content/research/en/reports/2020/10/01/bd1b1d93-4759-4be1-97fc-b9fe4aa8eef2.pdf
https://research.gs.com/content/research/en/reports/2020/10/01/bd1b1d93-4759-4be1-97fc-b9fe4aa8eef2.pdf
https://research.gs.com/content/research/en/reports/2020/10/01/bd1b1d93-4759-4be1-97fc-b9fe4aa8eef2.pdf
https://research.gs.com/content/research/en/reports/2019/04/11/ff3bd38f-14c2-45c5-a114-2e1094934638.pdf
https://research.gs.com/content/research/en/reports/2019/04/11/ff3bd38f-14c2-45c5-a114-2e1094934638.pdf
https://research.gs.com/content/research/en/reports/2019/04/11/ff3bd38f-14c2-45c5-a114-2e1094934638.pdf
https://research.gs.com/content/research/en/reports/2020/08/13/40ddcfcb-0584-4602-83ed-4f1625b9992e.pdf
https://research.gs.com/content/research/en/reports/2020/08/13/40ddcfcb-0584-4602-83ed-4f1625b9992e.pdf
https://research.gs.com/content/research/en/reports/2020/08/13/40ddcfcb-0584-4602-83ed-4f1625b9992e.pdf
https://research.gs.com/content/research/en/reports/2019/03/05/3dcfae71-ecff-492a-b293-c072f3ea8946.pdf
https://research.gs.com/content/research/en/reports/2019/03/05/3dcfae71-ecff-492a-b293-c072f3ea8946.pdf
https://research.gs.com/content/research/en/reports/2019/03/05/3dcfae71-ecff-492a-b293-c072f3ea8946.pdf
https://research.gs.com/content/research/en/reports/2020/07/16/3d4ae50c-c299-407b-98a1-35a01d518bc1.pdf
https://research.gs.com/content/research/en/reports/2020/07/16/3d4ae50c-c299-407b-98a1-35a01d518bc1.pdf
https://research.gs.com/content/research/en/reports/2020/07/16/3d4ae50c-c299-407b-98a1-35a01d518bc1.pdf
https://research.gs.com/content/research/en/reports/2019/02/04/d70c0338-539c-4c64-91bd-adad3b82f2ea.pdf
https://research.gs.com/content/research/en/reports/2019/02/04/d70c0338-539c-4c64-91bd-adad3b82f2ea.pdf
https://research.gs.com/content/research/en/reports/2019/02/04/d70c0338-539c-4c64-91bd-adad3b82f2ea.pdf
https://research.gs.com/content/research/en/reports/2020/05/28/6160d150-5f6c-4250-96b8-9249a94c0d87.pdf
https://research.gs.com/content/research/en/reports/2020/05/28/6160d150-5f6c-4250-96b8-9249a94c0d87.pdf
https://research.gs.com/content/research/en/reports/2020/05/28/6160d150-5f6c-4250-96b8-9249a94c0d87.pdf
https://research.gs.com/content/research/en/reports/2020/05/28/6160d150-5f6c-4250-96b8-9249a94c0d87.pdf
https://research.gs.com/content/research/en/reports/2018/12/07/957593a1-c621-4bae-81d4-ffd9f59987d1.pdf
https://research.gs.com/content/research/en/reports/2018/12/07/957593a1-c621-4bae-81d4-ffd9f59987d1.pdf
https://research.gs.com/content/research/en/reports/2018/12/07/957593a1-c621-4bae-81d4-ffd9f59987d1.pdf
https://research.gs.com/content/research/en/reports/2020/04/28/ea0c9c68-adba-453b-b17d-963548a2fbb8.pdf
https://research.gs.com/content/research/en/reports/2020/04/28/ea0c9c68-adba-453b-b17d-963548a2fbb8.pdf
https://research.gs.com/content/research/en/reports/2020/04/28/ea0c9c68-adba-453b-b17d-963548a2fbb8.pdf
https://research.gs.com/content/research/en/reports/2018/10/29/617c988b-d67a-4c9f-a1e0-d060408faf97.pdf
https://research.gs.com/content/research/en/reports/2018/10/29/617c988b-d67a-4c9f-a1e0-d060408faf97.pdf
https://research.gs.com/content/research/en/reports/2018/10/29/617c988b-d67a-4c9f-a1e0-d060408faf97.pdf
https://research.gs.com/content/research/en/reports/2020/04/01/604c0c49-5a54-4d93-8323-cbec5ee3153e.pdf
https://research.gs.com/content/research/en/reports/2020/04/01/604c0c49-5a54-4d93-8323-cbec5ee3153e.pdf
https://research.gs.com/content/research/en/reports/2020/04/01/604c0c49-5a54-4d93-8323-cbec5ee3153e.pdf
https://research.gs.com/content/research/en/reports/2020/04/01/604c0c49-5a54-4d93-8323-cbec5ee3153e.pdf
https://research.gs.com/content/research/en/reports/2018/10/16/d4e5251b-44c8-4440-8c80-50e606022860.pdf
https://research.gs.com/content/research/en/reports/2018/10/16/d4e5251b-44c8-4440-8c80-50e606022860.pdf
https://research.gs.com/content/research/en/reports/2018/10/16/d4e5251b-44c8-4440-8c80-50e606022860.pdf
https://research.gs.com/content/research/en/reports/2020/03/24/6799d2cc-8227-414c-92e6-6e9ad730f9ae.pdf
https://research.gs.com/content/research/en/reports/2020/03/24/6799d2cc-8227-414c-92e6-6e9ad730f9ae.pdf
https://research.gs.com/content/research/en/reports/2020/03/24/6799d2cc-8227-414c-92e6-6e9ad730f9ae.pdf
https://research.gs.com/content/research/en/reports/2020/03/24/6799d2cc-8227-414c-92e6-6e9ad730f9ae.pdf
https://research.gs.com/content/research/en/reports/2018/09/13/9174a540-4da4-402b-a36b-a7b61f6988fb.pdf
https://research.gs.com/content/research/en/reports/2018/09/13/9174a540-4da4-402b-a36b-a7b61f6988fb.pdf
https://research.gs.com/content/research/en/reports/2018/09/13/9174a540-4da4-402b-a36b-a7b61f6988fb.pdf
https://research.gs.com/content/research/en/reports/2020/02/28/84968cbc-e84a-4444-9258-c9c9238dbad5.pdf
https://research.gs.com/content/research/en/reports/2020/02/28/84968cbc-e84a-4444-9258-c9c9238dbad5.pdf
https://research.gs.com/content/research/en/reports/2020/02/28/84968cbc-e84a-4444-9258-c9c9238dbad5.pdf
https://research.gs.com/content/research/en/reports/2018/08/09/c66b12eb-0c55-4270-b7f7-af6cbf8bd0b7.pdf
https://research.gs.com/content/research/en/reports/2018/08/09/c66b12eb-0c55-4270-b7f7-af6cbf8bd0b7.pdf
https://research.gs.com/content/research/en/reports/2018/08/09/c66b12eb-0c55-4270-b7f7-af6cbf8bd0b7.pdf
https://research.gs.com/content/research/en/reports/2020/01/30/7e49fd49-5c03-4d89-b64f-4001e1b5b64f.pdf
https://research.gs.com/content/research/en/reports/2020/01/30/7e49fd49-5c03-4d89-b64f-4001e1b5b64f.pdf
https://research.gs.com/content/research/en/reports/2020/01/30/7e49fd49-5c03-4d89-b64f-4001e1b5b64f.pdf
https://research.gs.com/content/research/en/reports/2018/07/10/62e96ddc-43fd-4bb6-8f2a-309617fbed97.pdf
https://research.gs.com/content/research/en/reports/2018/07/10/62e96ddc-43fd-4bb6-8f2a-309617fbed97.pdf
https://research.gs.com/content/research/en/reports/2018/07/10/62e96ddc-43fd-4bb6-8f2a-309617fbed97.pdf
https://research.gs.com/content/research/en/reports/2019/12/18/7921283a-efdf-4416-9d88-aaa0d2bbbf4d.pdf
https://research.gs.com/content/research/en/reports/2019/12/18/7921283a-efdf-4416-9d88-aaa0d2bbbf4d.pdf
https://research.gs.com/content/research/en/reports/2019/12/18/7921283a-efdf-4416-9d88-aaa0d2bbbf4d.pdf
https://research.gs.com/content/research/en/reports/2018/06/12/e84bb5ab-cd88-42ad-aea0-2f29e644436d.html
https://research.gs.com/content/research/en/reports/2018/06/12/e84bb5ab-cd88-42ad-aea0-2f29e644436d.html
https://research.gs.com/content/research/en/reports/2018/06/12/e84bb5ab-cd88-42ad-aea0-2f29e644436d.html
https://research.gs.com/content/research/en/reports/2019/11/26/3d25dd04-96ef-4cb1-b4b2-38a9808e679d.pdf
https://research.gs.com/content/research/en/reports/2019/11/26/3d25dd04-96ef-4cb1-b4b2-38a9808e679d.pdf
https://research.gs.com/content/research/en/reports/2019/11/26/3d25dd04-96ef-4cb1-b4b2-38a9808e679d.pdf
https://research.gs.com/content/research/en/reports/2018/04/26/f0da881b-9273-4120-b74e-a161eb25d25e.pdf
https://research.gs.com/content/research/en/reports/2018/04/26/f0da881b-9273-4120-b74e-a161eb25d25e.pdf
https://research.gs.com/content/research/en/reports/2018/04/26/f0da881b-9273-4120-b74e-a161eb25d25e.pdf
https://research.gs.com/content/research/en/reports/2019/10/10/659008c3-e06b-400e-ad02-2946c57f6201.pdf
https://research.gs.com/content/research/en/reports/2019/10/10/659008c3-e06b-400e-ad02-2946c57f6201.pdf
https://research.gs.com/content/research/en/reports/2019/10/10/659008c3-e06b-400e-ad02-2946c57f6201.pdf
https://research.gs.com/content/research/en/reports/2018/03/28/fe2f67f9-ae9e-4db9-ba3f-14835f611db2.pdf
https://research.gs.com/content/research/en/reports/2018/03/28/fe2f67f9-ae9e-4db9-ba3f-14835f611db2.pdf
https://research.gs.com/content/research/en/reports/2018/03/28/fe2f67f9-ae9e-4db9-ba3f-14835f611db2.pdf
https://research.gs.com/content/research/en/reports/2019/09/12/f75d7d59-df26-421d-9541-5f452f7b8fce.pdf
https://research.gs.com/content/research/en/reports/2019/09/12/f75d7d59-df26-421d-9541-5f452f7b8fce.pdf
https://research.gs.com/content/research/en/reports/2019/09/12/f75d7d59-df26-421d-9541-5f452f7b8fce.pdf
https://research.gs.com/content/research/en/reports/2018/02/28/b4445366-6f6c-4caf-99d6-bb7cfd9c9be8.pdf
https://research.gs.com/content/research/en/reports/2018/02/28/b4445366-6f6c-4caf-99d6-bb7cfd9c9be8.pdf
https://research.gs.com/content/research/en/reports/2018/02/28/b4445366-6f6c-4caf-99d6-bb7cfd9c9be8.pdf
https://research.gs.com/content/research/en/reports/2019/08/08/b176e205-7ac2-45f7-8473-8f8e2559697c.pdf
https://research.gs.com/content/research/en/reports/2019/08/08/b176e205-7ac2-45f7-8473-8f8e2559697c.pdf
https://research.gs.com/content/research/en/reports/2019/08/08/b176e205-7ac2-45f7-8473-8f8e2559697c.pdf
https://research.gs.com/content/research/en/reports/2018/02/05/42d255b3-256a-48ba-a3d0-da81b3eeb75a.pdf
https://research.gs.com/content/research/en/reports/2018/02/05/42d255b3-256a-48ba-a3d0-da81b3eeb75a.pdf
https://research.gs.com/content/research/en/reports/2018/02/05/42d255b3-256a-48ba-a3d0-da81b3eeb75a.pdf
https://research.gs.com/content/research/en/reports/2019/07/11/7e99618e-aec2-4f02-b0a6-99d0eeb3537b.pdf
https://research.gs.com/content/research/en/reports/2019/07/11/7e99618e-aec2-4f02-b0a6-99d0eeb3537b.pdf
https://research.gs.com/content/research/en/reports/2019/07/11/7e99618e-aec2-4f02-b0a6-99d0eeb3537b.pdf
https://research.gs.com/content/research/en/reports/2017/12/14/06a49172-d4ae-46b6-9339-c4f67d3efb0f.pdf
https://research.gs.com/content/research/en/reports/2017/12/14/06a49172-d4ae-46b6-9339-c4f67d3efb0f.pdf
https://research.gs.com/content/research/en/reports/2017/12/14/06a49172-d4ae-46b6-9339-c4f67d3efb0f.pdf
https://research.gs.com/content/research/en/reports/2019/06/06/77112409-8d8b-4763-a1a3-d97db9417040.pdf
https://research.gs.com/content/research/en/reports/2019/06/06/77112409-8d8b-4763-a1a3-d97db9417040.pdf
https://research.gs.com/content/research/en/reports/2019/06/06/77112409-8d8b-4763-a1a3-d97db9417040.pdf
https://research.gs.com/content/research/en/reports/2017/11/09/4984370c-77ff-4eae-ae65-4d55fc859aef.pdf
https://research.gs.com/content/research/en/reports/2017/11/09/4984370c-77ff-4eae-ae65-4d55fc859aef.pdf
https://research.gs.com/content/research/en/reports/2017/11/09/4984370c-77ff-4eae-ae65-4d55fc859aef.pdf
https://research.gs.com/content/research/en/reports/2020/10/30/b65b02be-c3bf-4827-8d53-6a0367d927c1.pdf
https://research.gs.com/content/research/en/reports/2019/05/09/ba9750aa-36b2-4295-8374-73e0b7f5c6a8.pdf
https://research.gs.com/content/research/en/reports/2020/10/01/bd1b1d93-4759-4be1-97fc-b9fe4aa8eef2.pdf
https://research.gs.com/content/research/en/reports/2019/04/11/ff3bd38f-14c2-45c5-a114-2e1094934638.pdf
https://research.gs.com/content/research/en/reports/2020/08/13/40ddcfcb-0584-4602-83ed-4f1625b9992e.pdf
https://research.gs.com/content/research/en/reports/2019/03/05/3dcfae71-ecff-492a-b293-c072f3ea8946.pdf
https://research.gs.com/content/research/en/reports/2020/07/16/3d4ae50c-c299-407b-98a1-35a01d518bc1.pdf
https://research.gs.com/content/research/en/reports/2019/02/04/d70c0338-539c-4c64-91bd-adad3b82f2ea.pdf
https://research.gs.com/content/research/en/reports/2020/05/28/6160d150-5f6c-4250-96b8-9249a94c0d87.pdf
https://research.gs.com/content/research/en/reports/2018/12/07/957593a1-c621-4bae-81d4-ffd9f59987d1.pdf
https://research.gs.com/content/research/en/reports/2020/04/28/ea0c9c68-adba-453b-b17d-963548a2fbb8.pdf
https://research.gs.com/content/research/en/reports/2018/10/29/617c988b-d67a-4c9f-a1e0-d060408faf97.pdf
https://research.gs.com/content/research/en/reports/2020/04/01/604c0c49-5a54-4d93-8323-cbec5ee3153e.pdf
https://research.gs.com/content/research/en/reports/2018/10/16/d4e5251b-44c8-4440-8c80-50e606022860.pdf
https://research.gs.com/content/research/en/reports/2020/03/24/6799d2cc-8227-414c-92e6-6e9ad730f9ae.pdf
https://research.gs.com/content/research/en/reports/2018/09/13/9174a540-4da4-402b-a36b-a7b61f6988fb.pdf
https://research.gs.com/content/research/en/reports/2020/02/28/84968cbc-e84a-4444-9258-c9c9238dbad5.pdf
https://research.gs.com/content/research/en/reports/2018/08/09/c66b12eb-0c55-4270-b7f7-af6cbf8bd0b7.pdf
https://research.gs.com/content/research/en/reports/2020/01/30/7e49fd49-5c03-4d89-b64f-4001e1b5b64f.pdf
https://research.gs.com/content/research/en/reports/2018/07/10/62e96ddc-43fd-4bb6-8f2a-309617fbed97.pdf
https://research.gs.com/content/research/en/reports/2019/12/18/7921283a-efdf-4416-9d88-aaa0d2bbbf4d.pdf
https://research.gs.com/content/research/en/reports/2018/06/12/e84bb5ab-cd88-42ad-aea0-2f29e644436d.html
https://research.gs.com/content/research/en/reports/2019/11/26/3d25dd04-96ef-4cb1-b4b2-38a9808e679d.pdf
https://research.gs.com/content/research/en/reports/2018/04/26/f0da881b-9273-4120-b74e-a161eb25d25e.pdf
https://research.gs.com/content/research/en/reports/2019/10/10/659008c3-e06b-400e-ad02-2946c57f6201.pdf
https://research.gs.com/content/research/en/reports/2018/03/28/fe2f67f9-ae9e-4db9-ba3f-14835f611db2.pdf
https://research.gs.com/content/research/en/reports/2019/09/12/f75d7d59-df26-421d-9541-5f452f7b8fce.pdf
https://research.gs.com/content/research/en/reports/2018/02/28/b4445366-6f6c-4caf-99d6-bb7cfd9c9be8.pdf
https://research.gs.com/content/research/en/reports/2019/08/08/b176e205-7ac2-45f7-8473-8f8e2559697c.pdf
https://research.gs.com/content/research/en/reports/2018/02/05/42d255b3-256a-48ba-a3d0-da81b3eeb75a.pdf
https://research.gs.com/content/research/en/reports/2019/07/11/7e99618e-aec2-4f02-b0a6-99d0eeb3537b.pdf
https://research.gs.com/content/research/en/reports/2017/12/14/06a49172-d4ae-46b6-9339-c4f67d3efb0f.pdf
https://research.gs.com/content/research/en/reports/2019/06/06/77112409-8d8b-4763-a1a3-d97db9417040.pdf
https://research.gs.com/content/research/en/reports/2017/11/09/4984370c-77ff-4eae-ae65-4d55fc859aef.pdf

Special Issue

Top of Mind

(9p)
o
9p)
qv)
&)
)
| -
O
Y
>
)
=z
| -
-
O
Y
O
>
| -
©
&
&
-
0p

‘0202 ‘9T Jeqwiadaq Jo se buiond 1exien ‘lwiy abpayyyoreasal/wod shmmm 0} 06 1o xipuaddy ainsojasig ay) 99s ‘SaInsojasIp uenodwl 104 "YdIeasay JUsWISaAU| [egolS sydes uewp|oo ‘Blaquoo|g :92In0S

0€e §8E ¢Se AH 00€'z 00€'2 258'T (zo fowyg) oo 60°0- 010~ 90°0- oT'0- ueder
o€ 90~ 0¢ - 1T - Le BULYD 96 S01T 10T ol N3 005'6 00z'8 v18'L (uyg) soddod 962 1A 08¢ 0ce BUID
- - LT 6'6 60 T6 €0 ealeoiny  Ove 1[04 6.E AH S.'¢ See Le (mgwuwyg) seateN 950~ 050-  SS°0- 050 eale 0ing
Ly 8'G 9¢€ ¢S 61 L9 1 sn 00t 01T <0T ol an €9 Ly 18 (laa/$) waig 10 8pnId| ET0 €10 70 €10 sn

aley (KoK ‘%) arey (AoA ‘%)

€0 20 10 o B e | wB PIN SO | PN s9
av_o%ow wmwws — f— Jawnsuoy  Tz0za  020¢3 ise] . hm wet we ise Salpowwo) — — ©6) sareu Katjod
X9vz 09 06 009 XXOLS 0€'9 059 259 ANO/$| 050 020 820 . 9v g vl Tl Bale 0In3
X1z 0L 0 xdol 92z %62 %9T- %LT- ymon 00T €01 70T AdC/$ 0T'0 000 100 ueder  z'8 08 0 e 'uyd
X§0z  0°€C 08 [dYXN 69T$ SLT$ 8eT$ 9€T$ Sd3 T veT SeT $/dg9  0v0- 090" /G0 fuewsss  6'¢ €5 ge- ge- sn
X€'lZ 0T 091 005d%S - 00€'y - 00L'€ 2Ud  STT ITT T $dN3 0gT SL0 260 sn TS €9 ge- Le- [eqo|o

‘'Suod SO 'Su0) SO )i[ve) SO ‘suod S9
3/d 020z3  ALA wet ©06) suiniey T E 005 d®S Wt we ise X4 12023 0203 isel ©) JA0T T R ©) yimoib dao

Salel 1salalu|
saninbg SENFIEN] Solwouody
S1Sedalo4

'0202 ‘62 "das “1sAjeuy Solwouod3 [eqo| ,UoISS929Y
alwapued ays Jo biT ur S|y 1nO Buusauibus-ay :pauses suossa, 99s asea|d |y ays Jo ABojopoyiaw ay) UO uoIewIojul 910w 104 ‘ainseaw siy) Bunenojes 1oy ABojopoyiaw INo pasinal Ajuadal aney S\ "YImolh Jualind Jo ainseaw e s| |yD SO 810N
*YoUeasay JUSWISAAU| [eqO|D SYIBS UBWP|OD pue SdNAjeuy JaAeH :921n0S

54 0z 6l 3l 1 e 0 6L 8l L Iz 0z 6l 8l s Le 0z 6L 8l L
0z- o 0k 05 pi- Gg- Ok 05
(s 2hof) SIELINET 40D 0202 70 89 === 0o & (sus tf0i) SIELST JOD 0202 YO SO === | (o o) (s Ao f) 8jeWIIs ] A 0Z0Z ¥0 §9 === . (s Ao f) BjEWNS3 A 0202 ¥0 59 ===
al- (5w o) 419 0202 €D ~ == (s 10f) 49 020z €D === (s tof) 49 0202 €0 = == & h (s 1404) JAD 0202 €D === - OF
.__ . EE uue gguoo [EILOISIH =R {5y “uue ‘bob) 4as [ea0ISIH 05 0k Go- ~ i (su "Uue ‘bob) 409 [EILOISIH
21- ! (U] *"UUE ‘OW) 10JEIPU| AIANDY IUSLNG) s— o (5] " UUE ‘ow) 10JEIPU| MINIDY JUBLIND) m— 0z- 8 A & 0202 ...‘ (Sl UUB ‘0W) J0JEPU| AUARY JWALND) ——— 06
! i : [}
0zo0z -
& ! oc- o ¥ s ¢ §
* 2 J oz
N - . z- .~
- v 0z o 0 -
. | olL- . \/> r\l\llt\l.].!l\l.\.\.\!\}l o € ,__ Ge- 0
_r\."lf.ll.,.r\l\l.lt 0 + w z 0
N N 020z , 2 s ——— et
o / v
+ / L. e i | o
o) 120 0w @ , o
0¥ 120z e
] 5
2 4 @
2 1202 g o 10
BuD % ealy oing Byn s BUD % eulyy BYo % Bun % sn Buo e  Bud % leqo|D Buo %
UIMoI9

"U2Jeasay JUSWISAAU| [gO| SYdeS Uewp|os
"T20g a¥e| Aq mojjo}
01 ST pue TzOz are| Aq suoireindod 18y} JO 940G 8reulddeA 0 SNG 1Sow 19adxa am ‘SN 8yl pue ‘epeue) ‘MM 8y} Ul SUOITRUIDI.A JO Lels ay) pue sjeaosdde auioden Juadal ayl YA "TZ0Z Ul ANANDE JILOU0ID
[eqolf ul A19A0981 panuiuod e JuaAald Jou ||Im Safifere) pue Suondajul Mau Jo yred sy eyl Sawnsse ased aseq Jno ‘urenasun Alybiy surewal sniiAeU010 3y} Jo A10joale) syl 3y 'SNYIAYNOYOD HOLVM «
reak 1xau ymolb Alenb-1aybiy Jo Juawanaiyoe ayl pue uonezijewlou Ao1jod Uo snaoy ||im siaxewAoljod Jey) Jaijad JNo Uo paseq ‘SNSUaSU0D Uey) MaIA SNolNeD 310w
Apybis e Bunospyal ‘AoA 950°8 J0 ymoib 4ao eal Tzoz 10adxa apn “Jeak siyl ymoib 4ao [eal annisod 1sod 01 Awouodas Jofew Ajuo ayl euiyd buprew ‘AoA o412 10 ymoib 4ao eal 0zog 109dxa am ‘eulyd uje.
“reak xau Ajres feuonelado ag 0} ‘sniin 8yl Aq paloaye
1SOW Sa1UN02 8y} 0} Moddns [easy apiaoid |jIM ya1ym ‘pund A19A029Y UgoS,. ¥N3 dy) 19adxa 8\ “GZHZ [N pjoy uo sarel daay M g3 a8y} 10adxa am ‘500[IN0 uolejjul PaNPANS 8yl USAID “JeaA 1Xau Sapnjduod
Malnal ABarelis ayl uaym sassiw uolrepul Jualsisiad uo siseydwa awos Buioe|d Aq (1|v) Bunabire] uonepu| abelany jo Sslusawala ,Jos, 8pNjduUl INQ WIe Uolejjul 9%z JL1BWWAS e 1dope 01 903 ay) 109dxa 9«
‘AjoAndadsal ‘TZ0zZ pue 020z Ul %SG PUe 92" /- 10 Yymoib Jeak-|ny 10adxa a\ "suoireuldden peaidsapim Ajaxi| uo zO
wouy ymoib ur dnxyard dieys e 8as Ing ‘pealds SniIA Yyum pusiuod 03 3NuiU0d Sajunod se TzOT ul ymoib “uue uou bob op6°0 pue 0zOP Ul daO [eal ul auljdap "uue uou bob 94T z e 109dxa am ‘eate oing ayl uje.
'sAep maj 1xau ay} ul passed aq p|nod yaiym ‘abues ugqooe$ ays ul Ajpaiodal si eyl |iq Ja1184-aIAOD e Buirenobau Ajjuaiind ale siapes| [euoissaibuod ‘quoly Ao1jod [easly
ayl uQ ,,sreob Ajigels ao1d pue JuswAojdwa Wnwixew s,89RWW0D 3y} premol apew uaaq sey ssalboid Jayuny fenueisgns [un, wayl urelurew o) bumwwod ‘saseyaind 19sse 1oy aduepind premioy paseq
-awo9ino pajdope osfe sey pad ayl ‘Gz0og Aliea punose Joyl| Jo uone1dadxa INo YIM JUSISISU0D Se M3IA am UdIym ‘aauepinb premio} pased-awo2ino pue Bunabiel uoiejul abelane a|qixaly paidope sey pa- ayl
"120¢ pua-1eak Aq 949°'T 0} asu
0} uonejul 3Dd 9102 PUB 042G 0} |[e} 0} aYel JuswAojdwaun sy 108dxa SN "TZ0Z Ul YMOIB 04E°G SNSUSSU0I-aA00e 1Sedalo) pue—ildy Aq paleuldden aq 0} paldadxa uoirendod ay) JO 940G YiM—uoeziunwiwi
peaidsapim Jo xoeq ay) uo TZHT Ul punogal abe| e 10adxa ap\ "paldadxa uey) Jualjisal alow uaroid sey Ananoe saosinias ybnoys ‘Arenuer ybnosyl Alanoe uo ybiam o1 8ouabinsal sniiA 10adxa am ‘SN 8yl Ul e
*JI9IUIM SIY) ymolb
19140s Jo pouad e 196611y 01 A|x1| SI S8SBI SNJIA Ul 8S1 Juadal ayl ybnoy) ‘ANAnoe 21Louoda ul A19A0dal panuiuod e uoddns |jim s1oaje Bulireds pajwil pue ‘Asijod [easly pue Alelauow SAIRPOWWOIJR ‘Jeak
IXaU uoleziunwwi peadsapim jeyl MaIA ayi S198)a1 wisiwndo INQO "TZ0Z Ul %<9 J0 ymolb [eqolb snsuasuod-anode 10adxs am ‘0zZ0Z Ul %/ 'S PaYewnsa ue Jo uoloeuod pasnpui-olwapued e Jaye ‘A|[eqo|9 .«

Buiyorepn
aaue|b e 1e 010e\ MO SO

27

Goldman Sachs Global Investment Research



Special Issue

Top of Mind

n
c
®)
-
=
@)
n
O
N
N
)
o

Crossword from pg. 4 of this report:

C

13

N

W

R

0

D

PIA[N|IDIE[M

ZIA|T

T|IEID

ClA

16

M

B[O|DI]Y

15

N

OINJA]L

D
MIE|D
M
A
N
D

]

AINIT

ikl

S

T

C

C

C

S|T

M
A
S
K

11

NITIE|RINJA|T

Ak

DIE[F

i

V

O
Cc
I
A
L

B
A

T

R

TIHIEIRIA|PIEJU|T

PIO]S

i

10

TIHIRIEIE

PIE|S]|S
I

14

RIUIS|S

P

O|PJE]|C
=

S1UBI|D SYOBS UBWIP|OD JO 3SN SAISN|IX3 Y} 104

Puzzle made at www.puzzle-maker.com.

28

Goldman Sachs Global Investment Research



Top of Mind Special Issue

Glossary of GS proprietary indices

Current Activity Indicator (CAI)

GS CAls measure the growth signal in a broad range of weekly and monthly indicators, offering an alternative to Gross
Domestic Product (GDP). GDP is an imperfect guide to current activity: In most countries, it is only available quarterly and is
released with a substantial delay, and its initial estimates are often heavily revised. GDP also ignores important measures of real
activity, such as employment and the purchasing managers’ indexes (PMls). All of these problems reduce the effectiveness of
GDP for investment and policy decisions. Our CAls aim to address GDP's shortcomings and provide a timelier read on the pace
of growth.

For more, see our CAl page and Global Economics Analyst: Trackin” All Over the World — Our New Global CAl, 25 February
2017.

Dynamic Equilibrium Exchange Rates (DEER)

The GSDEER framework establishes an equilibrium (or “fair”) value of the real exchange rate based on relative productivity and
terms-of-trade differentials.

For more, see our GSDEER page, Global Economics Paper No. 227: Finding Fair Value in EM FX, 26 January 2016, and Global
Markets Analyst: A Look at Valuation Across G10 FX. 29 June 2017.

Financial Conditions Index (FCI)

GS FCls gauge the “looseness” or “tightness” of financial conditions across the world’'s major economies, incorporating
variables that directly affect spending on domestically produced goods and services. FCls can provide valuable information
about the economic growth outlook and the direct and indirect effects of monetary policy on real economic activity.

FCls for the G10 economies are calculated as a weighted average of a policy rate, a long-term risk-free bond yield, a corporate
credit spread, an equity price variable, and a trade-weighted exchange rate; the Euro area FCl also includes a sovereign credit
spread. The weights mirror the effects of the financial variables on real GDP growth in our models over a one-year horizon. FCls
for emerging markets are calculated as a weighted average of a short-term interest rate, a long-term swap rate, a CDS spread,
an equity price variable, a trade-weighted exchange rate, and—in economies with large foreign-currency-denominated debt
stocks—a debt-weighted exchange rate index.

For more, see our ECI page, Global Economics Analyst: Our New G10 Financial Conditions Indices, 20 April 2017, and Global
Economics Analyst: Tracking EM Financial Conditions — Our New FCls, 6 October 2017.

Goldman Sachs Analyst Index (GSAI)

The US GSAl is based on a monthly survey of GS equity analysts to obtain their assessments of business conditions in the
industries they follow. The results provide timely “bottom-up” information about US economic activity to supplement and cross-
check our analysis of “top-down” data. Based on analysts’ responses, we create a diffusion index for economic activity
comparable to the ISM’s indexes for activity in the manufacturing and nonmanufacturing sectors.

Macro-Data Assessment Platform (MAP)

GS MAP scores facilitate rapid interpretation of new data releases for economic indicators worldwide. MAP summarizes the
importance of a specific data release (i.e., its historical correlation with GDP) and the degree of surprise relative to the
consensus forecast. The sign on the degree of surprise characterizes underperformance with a negative number and
outperformance with a positive number. Each of these two components is ranked on a scale from 0 to 5, with the MAP score
being the product of the two, i.e., from -25 to +25. For example, a MAP score of +20 (5;+4) would indicate that the data has a
very high correlation to GDP (5) and that it came out well above consensus expectations (+4), for a total MAP value of +20.
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